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25 cents 


that you are proud to own... 
that are a joy to use ; 


. They come to you with 
the approval of skilled mechanics, 
champions and experts every where 


In the carpenter shop, on the build~ 
ing job, in machine shop and garage, 
in the woods and on the farm,—every- 
where, men who demand the most of 
f tool use Plumb, 

mpion Chopper of America, 
tion rests upon the blade 
of his axe, uses only Plumb. The Boy 
Scouts of America adopted the Plumb 
as the Official Scout Axe. Skilled 
craftamen select the Plumb Nail 
‘mer, the Ball Pein, the Hatchet 


Experts, champions, mechanics: It 
jere tempering and 


ping a handle to win 


takes more t 
forging and 
their approv: 


And Plumb gives more: A tool that 
is scientifically designed for its yar- 
ticular jobs a tool that is balanced till 


it works like a part of your arm; 
tchets and axes of specially selected 
wrdened and tempered to hold 
if edge. 

Nail hammers that drive a nail 
accurately or draw the slimmest, head~ 
Jess brads ball peins that add power 
to your blows... or that you can 
control on finer work. 


Every tool equipped with that 
exclusive Plumb patent—the Take-Up 
Wedge which tightens a handle, when 


it loosens, just by a turn of the screw. 

Finished with rust-proof Black Head 
and stain-proof Red Handle—ready 
for a lifetime of service. 


1c extra value that won lendler= 


Plumb Tools best fitted for you 


Fayette R. Plumb, Inc., Phila., U.S.A. 
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Congregate—sbserve the overwhelming preference for Cadilac and La Sale 
The famous, the socially prominent, the most sophisticated judges of what is best 
in motorecars, turn invariably and inevitably to the two most celebrated and sophisticated 
cars on the streets of the world. § De luxe Fisher and Fleetwood coachwork render Cadillac 


and La Salle the most luxurious motoring which the owner's highest ambition can attain. 


CADILLAGs«LaSALLE 


Cadillac Motor Car Company—Division of General Motors—Detroit, Mich.—Oshawa, Can. 
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THIS VALUABLE 


INVESTMENT GUIDE, 


just off the press, tells the 

sory of successful invest. 

ments backed by income- 
producing city buildir 


|OUSANDS of In- 

vestors who desire safety 
of first, and a lib 
tal yield second, have reed 
our book each year. 


‘This new edition describes 
how surplus funds may be 
invested in sound, 6%% 
First Mortgage Bonds . . « 
as well as in other types of 
securities earning in many 
instances higher returns. 

It also explains the sound 
security of income-produc- 
ing city buildings and the 
numerous safeguards devel- 
oped during our 56 years of 
experience for the protec- 
tion of investors. 


This latest edition “Fifty-Six 
Yoor‘el tnceomtnt Soe” 
‘nay be hed for the asking. 
‘Return the form below 
Yor your corn 


[ranch oBces in New York and other Cities 
Nan 


ADDRESS, 
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Good INVESTMENTS' 
Can Be ee | 


By WALLACE AMES, Financial Editor 


-five years Amos Trevor had 

firm, rising from a minor 
clerical position to a post of considerable 
importance and responsibility. Thi 
five years continuously on the job 
‘except for the orthodox two-weeks’ vaca 
tion each August . . . so when Amos 
‘Trevor reac sixtieth birthday he 
decided that the world owed him a perma- 
nent vacation. 

And why not? Amos ‘Trevor was a 
widower. One by one his three children 
hhad married and settled in homes of their 
‘own. His two sons were well-established 

in business and his daughter was the wife 

of & prominent young physician,“ Amos 
was free of sibilities, ex- 


cept to provide for For this pur- 
pose he had the income from. $100,000 
which he had accumulated during his 
business life. So Amos Trevor retired. 
Amos Trev the older son, had 
cchoven u life insurance eareer, at which he 
was very successful. He was studious and 
had come to be regarded as one of the best 
informed life insurance men in the city 
He was conscientious and enjoyed the 
reputation of considering the interests of 
clients fit. He had likable person- 
people enjoyed doing business with 
is contacts were of the best, He 
was aggressive. but not objectionably so. 
He was making friends and making 
money: he was a success. 
Robert Trevor, the younger son, had 
also erga jn «professional carer — 


larger agencies he had 
to business for himself. At first he 


we 
obtained a few small accounts, did most 
of the work himself, had a small overhead, 
did not require much capital, and was 
showing a snug profit each year. 

"The accor 


sear ne Bae iat 
heir merchandising plans 
of ae 
ned and they were benching from the 
cera of prosperity. With just 
{he accounts that Robert now had it was 
evident that his business would grow and 
that his capital requirements would. in- 
crease. For a small, newly organized 
‘agency, Trevor. Tne. enjoyed a fine repu- 
tation. His work had gained considerable 
attention and opportunities to increase 
his list of accounts were beginning to 
gccur. All signs pointed to a large adv 
tising business, requiring considerable 
capital. But just at. present Robert 
‘Trevor was making more money than he 
needed for family expenses and to run his 
business, so he, too, was investing in 


securities = 


ial responsibil 
more good years al 


was income. He had 
from his investments, 
s comforts his 


cll, there was 
realth 60 as to leave 
‘a greater inheritance for tl 


larger volume of i 
most producti 


dependent upon 
in fact, he was rein 
i, aa well axa portion of his 
income. In planning his investments, 
Amos, Jr. was in a position to seek int 
crease of principal st 
hhe would have the greatest obtainable 
sum on which to retire, 
Robert Trevor was confronted with a 
father's 


‘on a moment's notice. And a call for more 
capital meant an opportunity: to make 
more money. He should be ready: when 


‘the call came. In planning 
ments, Robert ychiefneed was availability. 
Amos Trevor's sixtieth birthday, the 
day of his retirement was an opeaston on 
which the family got together. Naturally. 
the subject of investinents was the chief 
topic of conversation. 
“How have vou invested your money, 
dad?” inquired Amon 3e- 
ave dcrinatede oe 
fry common cocks.” wna the 
coer stocks!" exclaimed Jt 
shh some surgeons 
"Not the kind You are 
his Tater sued Mn 
», I hav the risk, with only 
about $3,000 invested in the stock of any 


ly 


averages 3% on the price I asd, but T 
stand to increase my_ principal mater- 


ially.” (Continued on page 5) 


\ 
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Can Be Misfits 


(Continued 


pet) 


Spreading the risk. as you say, is a 
sound plan. My insurance experience has 
taught me that,” suid Amos, Jr. “But 
my contact with the management of in- 
| surance companies has taught me more. 
| Tt hus taught me that gilt-edged bonds 

are the best If a security 


my first 
have not 


re, there is always a 


ly market for 
my bonds, at close to what I paid for 


‘They 


ot go up s0 high as 
stocks, hut neither will 
dra 
playing just as safe as know how. which 
samynarewillpa out best a thelong ra. 

‘ou are right and you are wrong,” 
broke in Robert Trevor, who had some 
aie for dad 
all due respect for dad's 
ence, Cam like you, Junior, 


sreate 
‘old-fashioned enough to prefer conserva 


exper 


tive bonds to speculative stocks. But 
from what you say I suspect am getting 
considerably more income from my 


fare safe, too. What is your average return 
‘on your bonds?” 
“Slightly under 3%," answered Amos. Jr. 
Well, I'm getting nearly 6% and if 
you take the trouble to look over my Ist 
think you will agree that every security 


con it is safe.” 
Robert made a list of securities he held. 
Tt included several public utility, indus 


trial and foreign bonds of a class that an 
investment banker would loosely class as 
second grade, They were good bonds, 
for one reason or another not up to 
surance company requirements. ‘They. 
offered a reasonable degree of safety, but 
were not gilt-edged security. A few pre- 
ferred stocks on. the list were subject to 
the same description. Naturally, Robert's 
investments paid a higher income return 
than Junior's, 
“What's the market in these 
urs, Robert?” asked Junior. 
pect there isa wide diference between the 
bid and the asked price on most or all of 
them. If you wanted to sell quickly I'l 
bet you might have to take a loss, and 
on some of your holdings you, probably 
at all. 


securities? Theamount you can borrow on 
them is one reliable test on how good your 
investments are. 

‘Now I can borrow 80% of the face 
value of my securities any time and I can 
sell out just as quickly as I give the orders. 
Both you and father would do better if 
you would put your money in such gilt 
erdged bonds that T have. 


‘Thearguments 


(Continued om page 6) 
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ADVICE to HUSBANDS 


whose wives are careless about money 


By a Husband 


orres wonder if my wife une 
derstands the value of money. 

When she goes shopping, she 
usually comes back without a cent 

T am not complsi 
from it, Helen is a wonder 
and awonderful housekeeper. But 
frankly, I don’t believe she real- 
izes how fast the dollars slip 
through her finger: 

T often thought, “What would 
become of us "t get a 
little farther ahead financially ? 
‘And what on earth would become 
of Helen and the children if any- 
thing ever happened to me?” 

‘One day I told my worries to a 
friend. He listened carefully — 
asked questions. Then Ae began to talk, 


Ho 


10 end money worries 

he said, “you don’t want to 
pay rent all your life. You hope to own 
your own home someday. And you want 
to quit work sometime, don’t you?” 

T nodded. 

“Then do this. Write to the Phoenix 
Mutual in Hartford and ask them to 
send you a copy of a little book they 
have. Ie's called How to Get the Things 
You Want’ and it tells how you can get 
rid of a lot of those money worries that 
are bothering you. 

1 followed my friend’s advice. In a 
day or two I received a copy of one of 
the most interesting little books I have 
ever read. It explained how I could end 
my biggest money worries by simply 
rearranging my nancial fe eighty 

Te deseril lan, recently perfected 
by. financial cea Pon. which 
would enable me to insure a comfortable 
fature for myself and family. 

Te also showed me that our financial 
trouble was not due to my wife's care- 
Tessness. It was due to my on ignorance 
of a few simple financial rules. 


Send for the facts 
This story is typical. The book, “How 


FREE BUDGET BOOK 


able jz-page Budget 
4 Ruaning a Hom 
you with conven 
imple record of your 
ning your expendi- 
sho enable You to 


This Modget Book fu 
iene blanks for keeping 
major expenses and fo 
tures in advance, Te wi 
Setermines 


How mach reat you can safely pay 
"= (0 live within yout facome’ 
Howto avoid common ditteal 


thousand copies of thie Budget 
‘seen eld for age = copy. But to 


to Get the Things You Want,” tells 
how you can become financially inde- 
pendent—how you can provide an in- 
come to retire on—how you can do 
many other things which you may have 
feltwere beyond thereachof yourincome. 
The plan it describes is backed by one 
of the oldest, most conservative in- 
stitutions in this country. The minute 
you read about it you will realize why it 
works. No obligation. Send for your coy 
of the frea book now. ieee 


Q) PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


‘Soo. PML LC 


"est Policy awed 1851 


PHOENIX MUTUAL LIFE INSURANCE CO, 481 Elm St, Hartford, Conn. 


Senpsctcucanan wiabe tances 
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saan ie 
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by Investing In safe Plest Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
The plan works just as surely, whether 
you are now earning $1,200 0 $100,200 
ayear, 

‘The way is certain—each step plainly 
indicated and absolutely safe—inde 
pendent of luck, business genies or 
speculation. 

Every fact has been harvested out of 
the 48 year’ experience of Cochran & 
MeClucr in the frst mortgage invest 
ment banking busines. 

The plan is s0 simple, anyone can 
understand itso definite anyone 
followit—andsocertain,noonecan ail 
In addition o the Financial Independ- 
fence Plan and. the unique budget 
‘schedule the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it 

We inve the mone shen to ead 
thin plain straightforward, interesting 
brook. 


‘Send coupon. We employ no sales- 
‘men, therefore none will call, 


oe im 


Cochran&M‘Cluer Co, 


‘Before you build or modernize your present 


home, sou will want 10 have information on 
{nulaton. 
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Good Investments 
Can Be Misfits 
(Gentine Som see 2) 
of Amos, Jr. sounded convincing. Robert 
‘was convincing, too. So was their father. 
All three had given considerable thought 
to their investment plans; all of them had 
reasoned out their preferences. But all 
three were wrong in their conclusions. 
Each had invested in securities poorly 
suited to his particular requirements. 

| income: he invested 


principal. 
Jr, should have invested for principal 
gain; he had invested for marketability 
and super safety. Robert's situation was 
such that he ought to have invested in 
liquid, marketable securities; he had in- 
vested for safety and income at the ex- 
pense of marketability. ‘This, in turn, 
suggests two rules to follow: 1. Establish 
your connections with some reputable in, 
vestment banking firm and be guided 
by their advice, @, Familiarize your in- 
vestment banker with your circumstances 
to guide him in giving you advice. 


To Help You Get Ahead 
THE Booklets tinted below will elp every 

family in laying oot a financial plan. They 
will be sor on Fequest 
“How to Bulldan Independent Income" 
hetiieolt sew bootie by pad 

ywhich explaics. conclusively 

Forte of segtersee moses may chen Goan 
Fevepy, 58 Years of Investment Sery- 

 ecribes the history Of peogress of the 
FH, Sth Company at wel at making an 
aacacive suggestion ia fest mortpage real eate 
tons. May be obeained by addresag the home 
‘fice of The F. Smith Company, Smith 
Building, Wasbiogton, D.C. 
‘The House Behind the Bonds reminds the 
investor ofthe importance, not only of studying 
the iavestment, bor of checking ap the banket 
‘who ofer ie. Addrest Fidelity Bond & More 

1188 New York Life Balding, Chic 


reset an expleraton of 
esemtnt 10 ean” understood 
term, strated with some ieerestiog examples 
of how the geoeal invercment erst wil ep 
the man wih Sioe or more fo ge ahend. Pate 
Ithel for fee diaeiboton by Usita Sates Fis 
{al Corporation, 2 Broadway, New Yorks ASL 
them ioe Boklae 

How to Retire in Fifteen Yearsis the story 
bial sre a Sette neha of etal 
fog an cxace and building an sadependent in: 
ome which will sppore you the ee of pour 


Tite on the batis of your present living bud 
ite for the booklet to Cocheas ail 


| Company, 4€ North Dearborn Sc Chic 
How to Get the Things You Want tilshow 
Sou tan sr surance 3 an active part of yout 
ram fox getting send financially. Phocnte 
[iateal Lie leserance Company, yu Ei Sret, 
Hartlod, Coon, will nd'yox ths booklet os 
requ 
‘The Guaranteed Way to Financial Inde- 


fells how a deasite monthly ssi 
feats ing 08 ancl independence: 
rite Yor this booklet to Investors Symdicte, 


sco Nowth Seventh Sect, Mennespoli, Minn 
‘The Making of a Good Investment ls 
tow oc be made on erento i 
: sunita of So, Sto, S50, S300 
wal ESS Yow’ the toe ae promt od 
thi Bokiee obs Cael Seis Memepre 
Hood Company. Limited, Deerot, Michigan 
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i} To Anyone 
Who Can 

Invest $9.45 
Monthly. . . 


ITHE modest sum of $9.45 
‘will accumulate for you the 
substantial amount of 81,500 
in 120 months. Our une 
ditional GUARANTEE is that 
upon completion of our plan 
only every dollar 

but interest COM. 


HOME OFFICE: 
MINNEAPOLIS, MINN. 
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BE SOOTHED, 
GENTLEMEN 


LISTERINE 
SHAVING CREAM 


Dandruff disappears so quickly 


OONER or later, everyone experiences the an 
ance and humiliation of a case of dandruff. Con- 
tact with others, promiscuous use of towels, combs 
and brushes, the trying on of hats, spread this com- 
mon ailment. 
When this dandruff appears don’t let it become 
serious. At the first sign of it, use full strength Lister- 
ine. It has remedied this condition for thousands. 
The treatment consists of dousing Listerine, full 
strength, on the scalp and massaging vigorously, 
repeating the treatment frequently for several days. 
This is important. 

From the outset you will be conscious of a mar- 
velously cool, clean and healthy sensation of the 
scalp, and within a few days, you will note that 
dandruff is disappearing. 

Dandruff is a germ condition, and noted derma- 
tologists declare that the successful method of com- 


bating it is by frequent massage and applications of 
tiseptic. 

Full strength Listerine, as you know, is not only a 
safe antiseptic with a tendency to soothe and heal 
tissue, but is also one of great germicidal power. 

Laboratory tests show that it destroys 200,000,000 
of the virulent Staphylococcus Aureus (pus) and 
Bacillus Typhosus (typhoid) germs in 15 seconds. 
‘We would not make this statement unless we were 
prepared to prove it to the entire satisfaction of the 
U.S. Government and the me 
bert Pharmacal Company, St. Louis, Mo., U. 


LISTERINE 


The Safe and Soothing Antiseptic 


kills 200,000,000 germs in 15 seconds 
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Popular Science 
GUARANTEE 


tised in its columns. 
who buy products advertised 
in POPULAR SCIENCE 
MONTHLY may expeet them 
to give absolute satisfaction 
under normal and proper use. 
‘Tools, Radio Apparatus, Oil 
Burners and Melrigerators ad- 
yertised in POPULAR SCIENCE 
MONTHLY have been tested oF 
investigated by the Pe 
Science Institute of Standards 
and each advertisement carries 
the insignia ‘indicating ap- 


proval 

However, other products 

ised in the ‘magazine 

hot subject to test carry the 

same guarantee to readers as 
Products tested. 
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1 the master of mural painting, this panel 
in Norton Hall is ‘‘a portrayal of the spirit 


of the men who labor in the process of pro- 
ducing grinding wheels.” To the shop man, how- 
ever, it is merely “a mixing room.” Here, with 
knowledge gained by long experience and scientific 
formulae, are mixed these master tools—grinding 
wheels. 

Today, when the metal worker employs a grinding 
wheel, he uses not the crude, carelessly formed 
natural grindstone, but a definite tool, manufac- 
tured with the same care as a fine gauge; a tool 
that increases production, reduces costs, minimizes 
friction and adds safety as well as long life to our 
modern mechanisms. 

Precision and rapid production make exacting 
demands upon the producers of grinding wheels. 
The world’s requirements cannot be met by a 
single abrasive nor by one process. And to meet 
these innumerable requirements, scientists pio- 


POPULAR SCIENCE MONTHLY 


Merelty Arter Coys Weed tech cnpanng 69 osard Mork 
neered the way in world-wide quests for the proper 
substances, and with the aid of the electric furnace 
made these native materials of the most service 
to man, 

Yesterday, the machinist ordered a “grinding 
wheel.” Today, he specifies his grinding opera 
tion, He demands a wheel that will give him the 
most perfect cutting action on the metal to be 
worked, or under whatever conditions may exist. 
And, in the making of his wheel, scientific con- 
sideration will be given to the size and form of the 
abrasive grain, the proper bonding, the shape, the 
diameter and size of the wheel—all based upon 
the particular work at hand, the speed at which 
the wheel is to be operated, and the speed of work 
when it is revolving. 

To meet the world’s need for this great variety, 
thousands of formulae are evolved from practical 
experiences of technical men in laboratories and 
engineers afield. 


NORTON COMPANY, WORCESTER, MASS. 


NORTON 


Grinding Wheels 
Grinding” Machines 


Rotyacnorise: Floor 
and Si Tiles 
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great ships across trackless oceans 
—with the help of SKF Bearings 


HE day of the centuries-old magnetic compass 

that guided Columbus to a new world, is going 
the way of the towering sails that he unfurled to the 
four winds. 

And in its place has arisen a new mechanical mar- 
vel that depends not upon the attraction of that mys- 
terious spot on the chart that is known as Magnetic 
North, but upon wheels revolving at terrific speeds 
in a miracle-working product of science that points 
to True North always, 

And the Sperry Gyroscope Company, knowing full 
well the necessity for bearings that could be counted 
upon to stand up under all conditions of service, has 
selected for this newest and greatest aid to navigation 


“The highest priced bearing in the world.” 


SKF INDUSTRIES, INCORPORATED 
40 East 34th Street, New York, N. ¥. 


oKEF 


Ball and Roller Bearings 
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Sound can be 
controlled anywhere 


Modern science makes it possible to regulate sound, but only 
Jobns-Manville has experience sufficient to cope with every 
problem of excessive noise or poor acoustics 


IXCESSIVE noise, or poor acous- 

1cs, is due to uncontrolled sound. 
“Ot years we have studied sound, have 
invented devices for measuring, or 
even photographing this invisible 
force, and have perfected means of 
harnessing it. As a result, J-M acous- 
tical engineers are the only group of 
‘men in this country, working com- 
mercially, who have any complete, 
comprehensive understanding of sound 
control. 


Noise is costly in business establish- 
ments, is annoying everywhere. To 
tolerate noise has now become old 
fashioned. The Johns-Manville method 
of sound-quieting and acoustical con- 
trol is neither experimental nor theo- 
retical, Ie will often eliminare as much 
as 80%, 


How J-M Halts Sound Waves 


The control of sound may be for the 


rurpose of preventing disturbing noise, 
br k may be concemed with the cor: 


rection of acoustics, as in auditoriums 
cor other public rooms. 

‘The plaster, cement, glass, and sheet 
metal so common in present day con- 


sass esac oe 
ca er oe 


‘everberaions and echoes 


Johns-Manville 


SOUND-ABSORBING TREATMENT 


; 
; 
: 


‘dence mae i powuble to uke plctres showing fhe movement of 
End during che bounding and iacedereace which resuls im nose 


JOHNS. MANVILLE CORPORATION 
New You, Chines, Cleveland, Sas Francisco, 


\csscaend me information bone the Jo 
SISSVGMSRICRSL CL ee Round Coa 


struction have almost no ability to 
absorb sound. A sound wave, even 
though invisible, will bounce about a 
room as literally as a rubber ball might. 


The result is that irritating and dis- 
turbing confusion of sound which we 
generally describe as noise. 


Decorative Schemes Unaffected 


Johns-Manville acoustical experts, by 
the use of special finishes, produce a 
surface which will absorb as much as 
80% of the sound in a room, and do 
so without affecting the architectural 
‘or decorative scheme. 

In your own office, or factory, in 
your church or lodge room, in a hos- 
pital in which you are interested, any- 
where, in fact, Johns-Manville can ban- 
ish excessive noise and bring about an 
amazing degree of quietness and calm, 

Industrial buyers and home owners 
the country over know Johns-Manville 
Asbestos products such as. Asbestos 
Shingles and Built-up Roofing, Heat 
and Cold Insulations, Packings, Brake 


Linings, and scores of other products. 
Yet in none of these is there more 
careful effort than in the really marvel- 
ous science of sound control. 


Foronte 
(Branches fn ol ler) 


E ‘coon 
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The Facts on House Insulation 


Expert Advice Now 
Made Available to 
Every Home Builder 


I 


that 
up.” 
Tt is safe guess that, 
when it came to putting 
furnace or electricity in 
his home, nobody had to 
convince this man that 
it was the thing to do. 
But, had it not been for 
an ‘up-to-date and in- 
sistent architect, he 
would have overlooked 
‘one of the best modern aids to ho 
fort. Insulation is one of the few real 
conveniences that are permanent and 
have no upkeep cost. Tt pays actual 
ends in fucl-saving that son offset 

ial cost. 


{PUTTING insulation 
my pew house. I don't 
much about 


too good a ‘hang to pa 


its 


Insulation Pays Its Way 


TTO.MOST people, house insulation ia 
ue something that never has had 
to be used before and need not be used 
now. Most people know what their 
dollars invested in an automobile or radio 
bette but they have only the haziest idea 


nd uniform room 
they’ would soon include 
insulation among the prime essentials, 
lation itself is nothing new. Its 
principles have been applied since earliest 
Hines, et the entive and socnesial 
insulating mal now. designed for 
house construction have been available 
only within the Inst few years. No- 
ly talks about ‘putting on insula- 
tion’ when he dons a fur coat or 
pulls up a woollen blanket, but that 
ia what bes doing, Tngulating means 
ping heat flow. Fur and wool, 
tri tists Sbrous texture full of ait 
spaces, are insulators in that they 


resent a barrier through which heat 
has a hard time traveling, Cotton, 
silk, 

‘contain few 

travel quickly through considerable 
Ahickaeres of such mati The 
body is not able to 1 enous 
heat to keep up with the rapid loss 


through these materials; therefore 
‘they fail to keep one warm. 


Brings Real Comfort 
IRDS and animals do not have 


to worry about insulation for 
iuature has supplied them with it, 


themes for Eeoing Kime warm He 
wemes for keeping himself warm. He 
solved the problem of body insulation. 
go, but it took many centuries to evolve 
a. method for preventing heat leakage in 
his home. Primitive men, with. their 
tents of animal skins or mud huts, as well 
as our thers with their stone walls 
some sixteen inches thick, were all. work- 
ing to cut down heat loss. ‘They did not 
get very far. But in the twentieth cen- 
tury, Feal_ home “comfort has been 
achieved. Today the home builder need 
only apply a half inch or s0 of one of 
effective modern insulating materials in 
ool and walls to make his house a home 
instead of a mere shelter. 

Tn planning house insulation, the home 
builder may consult an able architect or 
an contractor. ‘They may 


INSTITUTE BULLETINS 


a 
SERVICE AIDS FOR READERS 
Insulating the Home* 
Itet roved Tools 
t Approved Ratio Proi- 


What the Radio Buyer Should 


arrest Radio Questions Dis- 

nt Radio Questions Di 
cussed 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 


List of Approved Refrigerators 
Reftigeration for the Home* 
"Price 25c each 


By 


COLLINS P. BLISS 
Director of The Popular Seience 
Institute of Standards 


bi to make the decisions 

‘a wise builder who 
takes all the profesional 
suggestions he can get. an 
yet supplements such in- 
formation by finding out 
for himself exactly what 
the market, has to. offer 
what is most advantageous 
for his use, and just. what 
the actual returns on the 
investment are likely to he 


The Institute 
Finds Out 
HELP the home 


builder who wants 


all the facts on insula~ 
tion, Popular Science 
Trutitue recently un- 
le 


dertook a nation. 
survey of the subject. First, it. co 
‘nulted 5,000 architects and bul 
all parts of the country, obtaining theit 
onlnioos on inaaton In, general, thee 
ferences with regard to. special ma- 
terials, and their experience as to the 
most “desirable methods of appl 
tion. ‘Then The Institute secured from 
every manufacturer of ingulating mate- 
rial, university laboratory, and Govern 
ment. = ‘all the data that they 


gath ied and 
pul hy the engineers ofthe Popular 


‘Science Institute. were checked, 
ineccuracies determined, and fn 
the data put into printed forta 
to give the 
technical advice. 

‘The result is 


pecatr baal apectlecsroeine 


book- 
ling Construc- 
tion,” which gives actual ifacts and 
figures as to what insulation will 
accomplish, tells when and where in- 
sulation is of most value, describes 
the principal insulating ‘materials, 
and shows particular methods of 
application. A section of this book- 
let is devoted to the actual use of 
insulation in houses already built, 
and tells just how to go about ins 
lating such buildings as well as the 
correct time to insulate effectively. 
and economically. Another part of 
leakage 


the booklet tells about air 
and its remedies, as distinct from 
heat leakage which insulation cor- 
ects. 

The price of the booklet is 
twenty-five cents. In writing for 
it or in sending special questions 
fous aber Popeice Sacacs 

itute, 250 Fourth Ave. New 
York, N.Y. 
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Romance or reality, 
movie studios or factories 
---there this grainless wood 


In moving picture studios the strength and lightness of Masonite Presdwood, com- 
bined sith its ability to take any finish, make it the chosen material for set building. 


In industry the same qualities lower production costs and make manufactured artic 


baile, Porkapd jou toa die Ries 0 aooniaga Meh top oka fou semplon 0? 


‘A king’s palace today—a rustic 
cottage tomorrow. To Mason- 
ite Presdwood, as used in the 
leading movie studios, it is all 
in the day’s work, for so sturdy 
is this beautiful grainless wood 
that moving picture producers 
find they can use the same pieces again and 
again—in scene after scene. 

versatile actor, Presdwood, plays 
equally important industrial roles. Today a 
shipment goes to an automobile body plant to 
be used in motor truck side panels. Tomorrow 
a carload is routed to another factory where 
children’s toys are being turned out by the 
thousand. In fact, there seems to be no limit to 
the wide range of uses for this attractive panel- 
ing material. And alert production managers 
are continually finding new ways to use it.in 
improving their products or lowering the cost of 
the articles they manufacture. 


Unlimited Uses in Industry and Building 


Presdwood is used for the ceilings of railway 
passenger coaches, for the backs of theatre seats, 
in automobile bodies and speed boat decks and 
hulls. It makes light, strong, splinterless ship- 
ping containers, decorative folding screens, 
bass and snare drum shells, table tops, kitchen 


cabinets and many other fa- 
miliar objects. 

In building, it is used for 
interior paneling, for house 
and office partitions and for 
the lining of closets, attics or 
elevator shafts. It is specified 
for the surfacing of concrete and masonry 
forms. And because it is easily sawed or 
cut and does not split, it is ideal for the man 
at home who puts up shelving or for the me- 
chanie who builds a doll house. 


Eliminates Waste and Expense 


FOR PUNCH Pi 
‘OPERATIONS. 


Since it is free from knots, checks, or cracks, 
Masonite Presdwood reduces waste and cuts ex- 
pense to a minimum. And because it is made 
from natural wood, with no artificial binding 
material, it cannot possibly harm valuable tools 
and machinery. 

New methods and up-to-the-minute materials 
will bring profits to your business. Masonite 
Presdwood is wood in its most modern form. 

Investigate its money saving possibilities. 
Your request will bring a generous free sample 
by return mail. 

MASONITE CORPORATION 


Soles Offices: Dept. 725 111 W. Washington St, 
Chicago, Minois 


Mla: Lowrl, Miasssipt 


7O REPRESENT INLAID FLOORS 


FOR MOTOR TRUCK PANELS 
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Etc., Ete. 


“PONT, tks, too much notice of the 
ary Sarin ae came 

y Have got bugs, ete. 
New Zealand, 


Otherwise, a Masterpiece! 
MYZE WISH to make « few comments on 
Peorenty ve of 


Popouan Serexce. 
We note the very. cleanly dressed irun- 
‘worker who is apparently unhooking the chain 


from the column that. we 
imagine has just been. set 
‘Where do you find an iron- 
worker that has as clean a 
thiet as this fellow has on? 

“It he had to. shin. the 
column to loosen the chain 
‘why did he climb above the 
Chain to loosen it, and if it 


Op 
"ie appears to 
his hands A there was that much slack 
hain why wat it necessary for hist to 
the solu to loosen 10° The method of ai 
ping a chain is very shmple—it 
tint thy ti" You merely slack om 
Toad ine and the chain slides down t 
funn. "The hol that be i trying to ws 
iN hosked the wrong way on the chan. 
fe also note that each 
hua eight vets holding It 
ight vets were neces 
bat ait ttn the fea 
tually divided at this point? 
Be ali ote hte ag Ue, wh 
Iaying on top of the ball, was evidently 
til fe erecting the column or this tart 
Innve Iien taken out of it bel 
arte up. : 
“Efruntiog that these comments will not be 
offensive. =R. R. Cy Pitsburgh, Pa. 


Queensberry Rules? 


ET me register skepticism as to one detail 
in Scotty Allan's exiting dog. aril 
“This is where the author subdues a vieious dog 
with his dure hands, aseribing to the animal a 
Taman sense of fair play 

which would have been out- 


purpose."—J. R. M., Little Falls, N. J. 


Voices from the Shop 


“7 15 my opinion that the Hime Workshop 
‘ Dear spl be dito parate 
from. your a iments, m0 distinctly 
that i will be in a cast by tell. Als, i 
should be enlarged for greater effectiveness 
the home workshop" © galsfag every day in 


popularity, owing to the great development of 
mull machinery of all kinds”—W. C. L., 
Downers Grove, Il 
[have constructed many articles from di- 
rections in the Home Workshop. I find them 
ey uy to understand and the articles ex- 
ingly practical and attractive.’—Lieut 
ET. P,, Culver, 


““T am sending © picture of twenty model 


ticle, 1 
was only 


Atta Boy! 


8 ,” the last ‘of the sixth - 
epoca tee 

se et eh 
A a come 


‘within a couple 


‘Now what T can understand ie thi 
Iam note ean truvel the highways, through 
teas around turns, stopping for sal 
ligt and without signals ts fast as 2 fo 
on rails how much faster time could the wuto 
smoke itt pore pot on ral? 

“There har been, some, talk of railroads 
running bus lies over the highway for short 


ten years In the meantime 
sored ore alemen 
ate taking to the highway, 
and will soon be lost ‘io 


‘common carriers forever. And yet the railroads 
‘could easily and cheaply retrieve a portion 
‘of that lost passenger business by running 
buses on their present rails. Why not?” 
WRLC, Germantown, Pa, 


Maybe Einstein Helped 


“J THINK « journal like Porctan Semexen 
Mosriuy ‘should publish nothing but 


proved factor ele give it a8 ideas, thor 
‘of of that nature, i ps 
“im the article om guano birds it states that 


these birds, on one island alone, eat one thou- 
‘sand tons of fish a day. ‘What i wish to know 
Er who counts or weight 
the fish they eat? 
“In eae ne it 
ives history of Jot - 
Keolon's works. What 1 Sig 
‘want to know is if he saw 
{he last vestige of his ship 
sink, bow and where 
‘got ropes to frame their 
‘cement boat? Also, aa 
Slicent to sal that boat 1,000 
“EWeil,{ may want some other explanations 
some time, so T reckon this is enough for 
is time.”—F. C. C. C., B. My Flint, Tex. 


From the First Skywriter 


“Hello U. 8. A, it would 
Ihave been rather disastrous 
if the smoke had i 
‘working after the first four 


goles, when I was called 
pos, to skyeite 100 es aay and wat 


‘Forced landing might prevent me from 
getting back. Incidentally, that was 
‘Sx years ago, Iam still very glad 1 did ‘not 
hhave a forced landing." —Capt. Cyril Turner, 
Boulogne, Seine, France. 
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HAMMOND ELECTRIC CLOCK 


‘The mechanism in the Hammon: 


Colonial “A” Model 


the light socket. Size 6” hi 
Solid walnut case. Is just the thin 
the home or the executive's office 


‘cried io circular tent on request, 


“1430 


you to secure U.S. Naval Observatory time from any light socket 
in your home without special wires. 

The current coming to your home over the light wires is known 
as alternating current. It is further identified by voltage, usually 
110, and by cycles per second, usually 60. The Power Company 
can control both voltage and the number of cycles per second. 


1d Clock counts central station checks their master clock with Naval 


the cycles per second entirely independent of the 
voltage. Fluctuations in voltage do not affect its 
operation. The speed at which it rotates is deter- 
mined entirely by the number of cycles per second 
of the current that passes through the field coil. 
‘TheLightCompany accurately controls the number 
of cycles per second of the current so that any Ham- 
mond Clock operating on thei lines will tell off U.S. 
Naval Observatory time. So accurately does the Light 
Company regulate the frequency that your Hammond 
Clock can never vary more than a few seconds. The 


"Some ofthe smaller Light Companies as et de mat 
‘ny time seroce. Regulated frequency.) Prac. 
tea ale the Large Peer Companies deat) 


th your dealer ite as 
———+ 
Gothic Mantel Model 


‘THE HAMMOND CLOCK COMPANY, 
4115 Ravenswood Avenue, Chicago 


Observatory time at frequent intervals. 

‘The Hammond Clock of course contains no springs, 
no mechanical escapemgnt and it never has to be 
wound. It should not be confused with so-called 
electric clocks which are merely electrically wound. 

The time service which your Light Company fur- 
nishes is free. The current consumed by the clock 
costs but a few cents a month. If you live in or near 
a large city, in all probability this time service is 
available in your home. The Hammond Synchronous 
Clock makes it possible for you to take advantage of this 
time service to secure U.S. Naval Observatory time. 

Send the coupon below for free descriptive circu- 
lars on the modern way to tell time. 


THE HAMMOND CLOCK CO. 
4115 Ravenswood Ave., Chicago, Ill, 

Please send descri 

Hammond Electric 


‘This so ery popslor model of she oe 
Hammond elevwie clock thar tele off 
NavalOmerratory time nd operatestrom 
wide 

for 

fa 
ther odes fv howe or een sve de> 


POPULAR SCIENCE MONTHLY 


‘May, 1929 


CELOTEX 
CERTAINLY DID AWAY 
(OO wera THAT! 


) 


Behind the Bay 
of the Past ee 


'AKE a last look at these household 
imps of the pre-Celotex era! 
Securely imprisoned behind the bars 
of the past, these pests can no longer 
infest your home with sickness and 
discomfort 
For they thrive only in old-fashioned, 
heat leaking houses, And since thea 
france of Celorex, thinking people 
wve learned to replace heat-leaking 
Celotex is the only insulation made 
fromlong, tough fibres ofsouthern cane. 
‘These Abces sre. veriaced.ineo big, 


strong boards, 4 feet wide, 7 to 12 feet 
Jong and 7/16 of an inch thick. 


‘THE CELOTEX COMPANY 
‘649 North Michigan Avenoe, Chicago,IL 


lag send pe fre your jlenced booklet, "eat Rowad wont 


‘Gomor and Fuel Sarag| 


Pop Se 539 


‘When used on the outside of houses, 
as sheathing, Celotex adds structural 
strength . .. makes walls tighter and 
more 

‘And on inside walls and ceilings, 
can obtain finer, smoother ore 
faces with Celoter i 


Celotex is used in old homes as well 
as new for ; for lining 


attics and garages; for mak- 
ing comfortable extra rooms from 
‘waste spaces. 


As insulation, Celotex is not an ex. 
pensive extra item, because it replaces 
‘other materials, and in later years saves 
you hundreds of dollars on fuel bills. 


‘Ask your architect, builder or dealer 
for farther information on Celotex— 
and send in the coupon below for our 
free booklet. 


s=pply Clorex Sandard Bulldog Bourd 
‘Celotex Lath, 


CELOTEX 


INSULATING CANE BOARD 


Wien you bay a honse, look forthe Celotex sign It is your 
aumrance of grater bome comfort. 


MONTHLY 


SUMNER BLOSSOM Editor 


“hy Engineers Spent $75,000 
9 Make a Single Photograph 


By ROBERT E. MARTIN 


neers ard piercing the mysteries periments have opened a new 
made the picture prized it as though it of Naturé’s mighty fireworks, and jowledge of at 
were a erown ron Daeg secking ways to harness their and new possibilities of pu 
rewarded months of work of hoisting titanic power for everyday use. knowledge to practical use 
b tific instruments to the top of © iad stad 
mintain, 
16 bolt of ly pu 
flaine that is being applied to realize long-awaited 
“lightning-proof 
lines. Engineers say that these must pre- 


$ cede their dream of a super-por tem 
SSS sein te oy 
< , newly developed ma- 
chines forge bolts ae artificial lightning 

today. They test rods and systems de- 


signed to ward off Nature's lightning from 
buildings and oil tanks; and they double 


uv 


8 


ated charge leaps 


for natural lightning in testing power 
lines, ‘Tomorrow they may have other 
revolutionary uses, 
atoms to transmute metals. 

Ci 


a party of 
imenters are seek 
iting with weird 
o Ca fam 
other pape new ta, cee. 
Br engineers, the thousands of 
Millions of horsepower that go to waste 
every lightning flash are'® tempting 
prize. A bolt is launched ‘every second 
they estimate, none of the 1.800 thunder- 
storms miging somewhere on earth at al 
times 


'VER since Benjamin Franklin drew 
sparks froma key tied toa kite string 
‘and proved that lightning was electricity 
in 1752, or thereabouts—experimenters 
have spent much time and money seek- 
‘more facts about it that they could 

to practical use. 
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itning, using marvelous 
new cameras capable of recording 
‘hat could happen in a millonth 
of a second or 

ip. Chilhowee Mountain the 
tinghouse engincers hauled 
their automatic camera, a “Nor- 
inder oscillograph” 0. sensitive, 
for all its two-hundred-pound 
weight and seven-foot height, that 
it could record an electric ‘flash 
lasting only a ten-millionth of a 
second—the time taken for a high- 
powered rifle. bullet to traverse 
the thickness of two hairs. 


N OVERHEAD lightning bolt 
{jarred the clouds as it rocket 
‘ed past the transmission line. The 


to disgorge a picture 
650,000-volt discharge 

wer line produced by the flash. 
Fe'was a 675,000 picture, the only 
one to reward a whole season of 
‘expense and labor—but it showed 
‘as never before just what happens 
‘when lightning threatens power 

Meanwhile the General Electric 
engineers’ camera, a. high-speed 
eathode-ray machine, had record- 
ed a phenomenon never before 
measured. In the midst of a 
thunderstorm, a streak of flame 
from the heavens landed with 

leafening crash squarely upon the 

transmission wires! ‘The camera 
was on the job. When the picture 
was developed it showed that th 
‘camera had recorded a high mark 
‘of 2,500,000 volts! 

‘The work of these men has 
smade it posible at Inst to recon 
struct a fairly accurate picture o 
‘lightning bolt. 

One hundred, million volts— 
twenty times the most potent 
‘electrical force that man’s might 
‘et electrical machines have set 

ired_ thousand 


orsepower—and all the machines 
in the United States, from tur- 
Last summer two expeditions of bines to automobiles, and electric motors 
ers fared forth to stud to locomotives, use less than a billion! 
i picture of a typical Ii 
from one to ten mill 


possible to build a power line so. 
Against lightning that its poles 
Fine—tXe first line oper- 
igh a tension 
in a lightning. 
. Meanwhile 
perts of the Westinghouse 
nd Manufacturing 


Tenn.—said to be one of 
the stormiest sectionsin the 
United States—beside a 
154.000-volt transmission 

‘The purpose of each ex- 


pedition was to photograph 
the surge of electric current 
over a power line struck by 
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shatter, its insulators break down, nor A thunderstorm 
electrical machinery connected to it burn starts as a small cloud, 
out if a stray bolt hits it. Such a li perhaps less than a 
essential if whole states and sections of mile wide, that picks 
the country are to be tied together in an up new ‘clouds and 
electrical system, spreads out in a fan- 


leaps aside to leave 
S'bollow tube of vacuum, 
into which the cor 


‘Now that the power of natural lightning shaped path. Tt courses The light of a flash reach- 
is known definitely, artificial lightning across the country” at > us almost instantaneous. 
may be used as wel for tests. For years about thirty miles an ly, while the noise of thun- 


hour, A person with a 


der travels at the speed of 
Sound, roughly thousand 
feet a second. ‘Thus 
possible to estimate the dis- 
of a lightning flash 
With a wateh or by counti 


Nature's lightning. At Pittsfield, Mass., speedy car and an ex- 
‘engineers of the General Electric Com. pert knowledge of 
roads could outdistance 
it. Along the front of 


pany announced in 1921 the then unpre 


‘ing 2,000,000 volts. In 1928, 9,500, 
volts was obtained; and only last January 
‘4 5,000,000-volt bolt crashed between 
two bras balls in the Pitted labora: 
tory, as the entire power of four whirring 
dynamon wa shortcireuited in s single 
mighty flash, 


OW the General Electric Company descending air in back 
has developed an artificial lightning —the squall that_pre- 
chine which can be earried from place cedes a thunderstorm 
‘a truck, to test transmission —meets the updraft 
turbulent ed 


ture's [dynamo 
ca reak up 
first “portable thunder- moledles of the water 
never invented ‘apr in eat 
uses for lightning, b te ther 
rade and natural : Kage ig 
Washington, 
5,000,000. 
suitab 


apply itf mi 2 ‘Then « brilliant flash, often a mile lor 
tom r leaps across the gap.’ Air heat 


m 


Stil, 
approse press 
factured by Nature. ‘The vivid flashes of 
ar appeat i several ie 
‘The familiar forked or “chain lights 
the deadly’ variety, ix simpl 
rk on a monster seal : 
\\ ning” usually is the reflection of distant) 
forked lightning from the clouds, wild 
rare and often disputed phenoment 
‘ball lightning” apparently consists of 
fiery balls that some observers claim to 
have seen floating through the air during 


‘A marvelous camera, the 
Sorindercocilogregh, 


seconds pass, for in- 
stance, before the 
isheard, the bolt 
les away. The 


of a distant 
clap is its echo. 
surrounding 


Lightning lah nest 
Kine: Such» bat may eplater poles 
(Sd pot circuits out of commision. 


he tropies. Southwestern 
: in the 
ile the Pact Cost is 
comparatively immune. San Francisco 
averages less than one thunderstorm a 
ear wile Tampa, Fis shaken by an 
erage of more than ninety. New Yor 
Gig and Chicago weather from thirty to 
Many are the proverbs and supers 
tions concerning lightning, 
never strikes twice in the 


; ; d se 
Serco tetemern oe tebe rove neem orem ne example, Is been struck dowens of 
He ee Sper phere wale aoe ag Ses 
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Glimpses 


of Men in the 


1, 8. Bullington, inventor of the 
per, receives his rt royalty. 


HEN, little more than ten 
years’ ago, Edward R. Arm- 
strong first propounded his 


idea of building a series of great 
floating airdromes and anchoring them at 
intervals 

way stat regular flying service 
hetween America and Europe, the public 
regarded it asa fantastic dream. Avigtion 


oat the Atlantic to provide 


experts took the idea mpre ‘seriqusly. 
Armstrong's words, as consipting endneer 
in charge of mechanical 
‘experimental developygent ff the Du ont 
‘company, carried aujfority, [Still realga4 
tion of the project yas consi 


‘the plan with 
F 4 fray see winged 
liners flying, fro 
sixchou 4 
using at 400-mile 
Mi airports for f 
‘Actual construction of 
the first Armstrong sea- 
drome is to be started in 
Tt will be built 
1es described pre- 


along. 
viously in PoruLan 


Setnace Morin 
the Delaware Capes near 
Cape May. ‘The job 
Should be faished by June 
or duly of next year. The 
plan is to anchor it at a 
Reina between 
for York ann Berroa: 
But the complete project 
ells for even moe sch 
‘tring 
of eight artificial inland 
Strvtching across the sea 
from out Atlnatic coast to the Asores! 
"Armstrong's career has been a curious 
crazy quilt of voestions At one time, he 
wras featured as the strong man in a ci 
tis! And this despite the fact that Na- 
ture, apparently, had meant him to be a 
plpsiol wonkilg, “When he cue into 
the world at Mount Forest, Ontario, Can- 
aula. 1877, he weighed exactly” three 
Potinds! ‘The puny baby grew into. an 
Undersized and'sicly boy. ‘But when be 
‘wat about cloves, a chance resack by hs 
Thother that be would never be as Rfong 
ts his father determined him to improve 
iis physique. ‘The result was 2 triumph 
ot wil poner, When he was inet be 
war famous for ious feats o 
SOLES eteacos bak 


After about a year of weight-lifting. 
eable-breaking. and health missionary 
work, he decided to go in for wrestling. 
At twenty, he was in fair way to become 


Gay be, picked op the 


Phredkls of a rather des 
pry Jrlucation and took 
1» fugincering course, 


joined 8 


railroad surv 

His climb 
neering world was a steady 
fone. Once, however, he 
turned away” from.” the 
profession for a brief, 
strange interval. Attend- 
ing @ circus with some 
friends, he jokingly re- 
marked that be could 
‘easily duplicate all of the 
tricks performed by the 

star strong man and teach 
him a few new ones be 
sides. This he did after 
the show. ‘The strong, 
man being about to quit 
his job, Armstrong. took 
his “place and for two 
months traveled with the 
“big top.” 

Five years of surveying 
work in the Texas oil 
fields followed. About 
that time the Wright 
brothers developed 
first plane and Armstrony 
took a keen interest 


flight. At the beginning 
of the World War, Arm- 
Strong joined the Du Pout 
company. 


A Great Engineer r, 

and Adventurer 

T: American Tn- 
i 

bestowed upon John Hays 

Hammond’ the William 


Lawrence Saunders medal, 
the highest award within 


John Hays Hammond, has 
‘rested riches frm the eatth, 


its power to confer. ‘The award came as 
one of the crowning glories of a di 
iuished carver au an einer. 
fammond's entus has earied bi 
fornia, Mexico, Russia, China, Jap 
and Siberia to open ime Ina al 
slant fens 
erm, level movitains 
od construct highs 
He ix now seventy four 
years old, The story of 
Ls WWecis the sul of 
which the. world's great 
omenser fo iendt, Be 
Borbas besn not ouly an 
tasiooer, but sla an ad: 
venturer and soldier of 
fortunes Inthe ating 
days that preceded 
Hour War in South A 
for example, Hat 


attempted re 
him imprison 
African cell and a sentence of death! 

At that time, at the age of forty, he 
was in the employ. of Cecil Rhodes. th 
“empire builder.” in charge of the great 
gold mines at Johannesburg, and of the 
development of mineral deposits in 
Rhodesia. There had been a long series 
of injustices to the “uitlanders,” or for- 
tigners, who, though bringing brains and 
sapital to the country, were denied a 

‘The Johannes- 

ing community dectned the ov 

“om” president 
the 


cht_on the fam 
Jameson Raid which resulted in Ham- 
‘mond's arrest and sen- 
tence to be hanged for 
high treason. A storm of 
protest arose through- 
out the world. After 
months of negotiation, 
Hammond was final 


* released on the paym 

Si of $125,000. 

. After. a few years in 
England, Hammond re. 


tured to the United 
States in 1900, and dur. 
ing the ensuing ten years 
devoted himself to the 
development of some of 


(Continued on page 122) 
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How shadows of total and partial ecipee are pro 
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doced by the moon ay it cromes the sun's face 
‘This diagram, of course, is not drawn to sale. 


Kelipse to Check Einstein 


Astronomers Journey Halfway Around the World to Study 
Five-Minute Spectacle, as the Moon Blots the Sun’s Face 


tet in’ the wilde of 
‘Sumatra in the Dutch 
ast Ties on May 9, when 
ing astronomers of Europe 
sod ‘America study and photo- 
traph a remarkable five-minute 
ten eoeeuremciniteny 
ti ve journeyed halfway 
Pept then: a 
tion of the eclipse, and the fact 
that this island olf the: Malay 
Peninsula liesidireetly in its path, 
offer an unusual punity 
for scientific observation. The average 
telipse lasts only from one to four mi- 
utes, and the lor possible duration 
of a total eclipse for a ingle 
seven minutes and fifty-eight seconds. 
"As the moon passes across the face 
the noonday tropical sun, its 


INSTEIN’S theory of 
E steny rseree fmt 


China, the Malay Peninsula, 

tra. At different points 

of ‘this shadow, expeditions from the 

United States “England, France, Ger 

many, and Holiand will avait its coming. 
For weeks before, the members of 


By GEORGE LEE DOWD, JR. 


uring the eclipse wil teat Kinstein's theory that 


Photographs 
‘he light from a star bent from ite course in passing the sum, 
‘that its apparent nition in the heavens net Ite eal position, 


work with the speed and efficiency of 


mechanics changing the tire of a raci 

fate. If it maine or fa cloudy duying those 

five minutes, a quarter of 
‘god-bewre ill 


fetst fine euros pang laa oa 
accordance with the theory of the famous 

German scientist. Similar tests, made by 
British observers in 1919, tended to con- 


firm the Einstein theo 
those made at the Lick 0 
tory. in California durin 
celipse of 1922. showed 
the ential apaccnet ot of 
stellar images predi im, 
Hut some other tests are said 
to have indicated deviations 
from his formula, s0 the ex 
tions are placing tests of the 
famous theory at the head of 
their list of experiments, 

‘Two other experiments, dure 
ing the five-minute eclipse, may 
result in important new dis- 


while 
serve 
the 


coveries. In one, the effect of a total 
eclipse the ‘transmission of radio 
waves will be studied. The other will 
the exact nature of 
thayf mysterious glowi 
nds the sun 


millions of miles into 


1925 eclipse, visiblein the 
‘of the United States, 
Scientists on board the Navy dirigible Los 
Angeles drew the outline of the corona as 
i 
a ‘at another 
a benedie tak. We boposcble ts 
observers in ditant Sumatra may dis 
cover whether this corona is gaseous, 
liquid, or solid, and may even determine 
its chemical composition. 


POPULAR SCIENCE MONTHLY ‘May, 1929 


Stranded—Seven Miles Up! 


=< 


Seve in the air seven miles above 


theearth. No way to comedown until the 
plane ran out of gas. ‘Through holes the 
size of a thumb-nail in the of his 
es, Capt. St. Clair Street, U. S. 
Army Air Corps, stared at his balky con- 
trols. He couldn't shut down the motor! 
"That recent. experience was one of a 
series of thrilling adventures that have 
befallen this doughty little pilot of Wright 
Field, at Dayton, Ohio, who has flown an 
airplane higher than any other man but 
ne. My introduction to him was 
tacular. I stood at the gate of the 


‘Across the leaden gray afternoon sky 
blazed a strange appari ing 
ball ‘of fire on the wing tip of a giant 
homber, "A stuceato roar of exhaust 


Street, as chief of the flying 
Air Corps’ Matériel Division, has charge 
of the testing of new planes and equip- 
ment. 
Here is a veteran at thirty-five, of 
from death. Once wl 
flames, in midair licked dangerously near 


ND that’s a long way from home, 
when you're touching the icy 
ceiling in a plane that won't come 
down—and breathing from a bottle! 
Here's the story of a flyer whose 
thrillers in the air few pilots ean equal. 


By ALDEN P. ARMAGNAG 


coveted Distinguished Flying Crows, And; 
‘ago, he topped 

ight. that earned for hitn at 
bis companion the altitude revord Tor a 
plane earrying two men—and very nearly 
4 world’s altitude record forall planes, ws 
Seven miles high! Captain Street had. 
shed his flying togs, and escorted me to a 
ony green cottage at the field's edge - 
his year-and-a-hal 

lit, he was telling me 
it. A'boyinh, rather alight 
figure—TI thought of the great. bomber I 
hhad seen him piloting. Brown hair, « 
‘lose-cropped mustache. Tt seemed hard 
to believe that this mild-mannered young, 
man was the aerial adventurer that his 
record showed. Quite obviously he dis- 
liked to talk about himself, But the story 

came out 


RIEND of Captain Strett's, Cap- 


9 phe 
thought, of measuring & plane 
He believed that if he could take aloft a 
camera and shoot pictures of the earth 
from a sky-sailing plane, he could tell by 
‘pinned him measuring distances on’ them how high 
beneath it; he crawled out without a the plane was. Would Captain Streett 
seratch. On one occasion he tore the take him up totry it? He certainly would. 
fabric of wing in mid-air—and landed But this was to be no simple trip over 
safely. For leading the first acrial ex- Wright Field. ‘They would take an 

edition to Alaska in 1920 he won the plane—the same fragile high-climber that 
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former Lieut. John A. Macready, dean of 
altitude flyers, used for his dashes into the 
upper air—point its nose up, and keep 
ascending. 

‘When the plane 
would take pictures. out 
‘to give interesting comparisons wit 
records of the altitude indiating baro- 
graphs that are “corrected” by Hl 
ical and disputed formulas today to give 
the world’s official height marks. 


DIDN'T want him to 
‘try it,” Mrs, Streett 
confessed, when the cap- 
tain excused himself to find 
some cigarettes, “Seven 
miles is too far up in the 
thy, think! But I didn't 
breathe a word of what I 
thought to Billy. You know, there's a sort 
of unwritten code among flyers’ wives that 
they mustn’t admit being worried.”” 
‘aptain Streett returned, took up the 


TWe strugsled into our high-altitude 
‘costumes, covered our faces with masks, 
saw, that our oxygen apparatus was in 


going up, they 
pictures 


working order, and were under way alittle 
after eleven in the morning. I never 
quite as many. ‘on in my life! They 


Troan Bet Shen we eran the i 
und, but when we struck the upper air 
We thanked God for them. 
“At 15,000 fect above the earth we 
commenced taking oxygen. ‘There isn't 
enough air, up there, to breathe. We 
carried liquid oxygen in bottles and 
breathed it, after it had vaporized through 
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“Higher and higher we 
soared, until, an hour and forty 
minutes after leaving the earth, I 
couldn't make the ship go ‘an 
inch higher. We were at an indicated 
altitude of 40,200 feet.” 

‘What do you mean by “indicated alti- 

2” Mrs, Streett put in. 
What the dashboard instrument shows. 
It isn't exactly correct. due to differences 
in temperature at different levels. Actu- 
ally our official height turned out to be 
Heet—between seven and eight miles 


hi 
"Ficidentally thisis the wnoficial word's 
record—there is no official record 

two men in a plane, and a mark 
only 364 feet of the free-for-all ai 


of air in a forced dive would tear off the 
‘wings —aned T didn’t want to lose them up 
there! ‘There T was, trying to, shut. the 
motor off, and I couldn't do it!” 
‘Minutes |—minutes that must 
have like hours, with the oxygen 
in the bottles running lower and lower, 
and no reserve supply aboard. Tn about 
twenty minutes, the motor began. to 


height mark of the world, set by Lieut. cough and splutter. Then it sto 
€.€. Champion, U. 8. N. completely. ‘The ieee 
tam eli nt of 
Paper 


full tilt, wanted to climb right back up 


My ‘were covered wit 
my view was limited to what I 
could see through a hole the size of my 
thumb-nail cut in each lens. Thad no 
eee pec ca igh oes 
when you are inary land- 
prokatiog by est or 
small to guide you. 


“PVE toboszaned to earth, the motor 
catching now and then as a few re- 
raining drops of fuel trickled into the gas 
=. When we got down toa warmer level 

lifted my goggles and looked around. The 
first thing [saw was Indianapolis, dead 
ahead. We had drifted and glided about 
seventy miles, (Continued on page 150) 
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War Gas Fights Peace-Time Foes 


| How Uncle Sam’s Chemists Employ 
Trench Poisons to Rout Bandits, 
Slay Insect Pests, Quench Fires 


By ALFRED P. RECK 


Maj. Gen. Amon A. Fries, Chief of the U. 8 
‘Army Cheanic fare Bervice, which fe 


thoroughly tamed but cursing bandits 
When 
half hour later at_ police 
umigating » U. 8. Army bakery with mixture of the fearful hydrocyanic ga, used in Preach their 


Yor sel and ten Gan “The ltr by inducing tear warns othe Gealy powcn’s presence otherwise they were unharmed, 
“What happened?” they asked, 
HIGH-POWERED automobile file with a dim hase—almost like the “You guys just bumped into a little 
rolled up to a bank ina mid- smoke of burning tobacco, tear gas and came crying ino our arms 
"The bandit coughed Great tears well 


western city a few months ago. like mamma boys,” 
Te was just after the opening 
in the morning. ‘Three flash 


young men stepped out whils 
‘The 


‘boiled sergeant 


‘wapted bank robbery testifies to 
the U. 8, Army Chemical 
Fee's experts in finding peace- 
me jobs ff poison gas, Under May, Gen, 
mos A. Yes, thee wonder workers ave 
. a toput to work 
the torietvapors and gas-spraying equ 
rent that the war created. = 


barred windows of his 

Yes, ai, what can I do for you?” the 
‘cashier asked. 

‘The next instant he was looking, 
into the muzzle of an automatic 
pistol. 

“Just shove over those bills and 
be quick about it!” the young man 
commanded sharply. 

‘The cashier's smile disappeared. 
‘Underneath the marble ledge of the 
window, his foot found a button. 
He pressed hard. 

\ere was no sound, no shriek of 
siren, no clamor of alarm bells. But 
almost immediately the bank was 


tice Svtvel, tree open tis 
fastened handcuffs on three “PRANKS and jewelry stores are secretly 
installing efficient tear-gas systems, 
eee ee fold a when ae Wik 
jim in his office at Washington, D. C., the 
other day. “It is next to impossible even 
for a trained eye to detect the openings of 
tubes that eject the gas, s0 cleverly do 
they blend with the fixtures. In a few 
seconds the potent gas will stop the most 
carefully planned holdup. The Chemi 
Warfare Service advises banks and insti- 
tutions as to the best gas to use and the 
way to use 
‘An entirely different application has 
been the safeguarding of houschold gas 
appliances. Your home, particularly if it 
isin the West, o located near a ol eld, 
may use natural gas for the kitchen range, 
In that case, you are safe, for the odor of 
escaping gas is unmistakable, But the 
manufactured variety widely used 
self a “poison gas.” ‘The more deadly it 
is, the less noticeable its odor. Cases are 
on reeord of women who have fallen un 
conscious in the (Continu 
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A Bigger Ditch Than the Panama 


; I poss 
LC. : d COSTA RICA. 


Wi: Patines With an Engineer-President, Uncle Sam Soon 
cartes has boa att data May Dig a Billion-Dollar Nicaragua Canal 


now eens ated for action, Fosflirtecn 


i 

Will Uncle Sam go 
At this, writing.) 

Senate has just voted 

£150,000 to 

‘The ‘frst 


burden of the double ones now 
working. Yet even with these 
pee ‘and. twenty- 
four-hour-a-dlay operation, en- 
gincers see a time when’ the 
canal wil be inclequate, to 
carry all. the ships desi 

pense, The new canal wil 
That is ‘the setting for one 
of the most daring engineering 
projects of all ttme™one ia 
which man must pit his hand 
against fever, sharks, and the 
‘menace of smoking volcanoes 
to blast a waterway across 
mountains and jungles of Nica- 


Broce one hail of Nie 
rocked in a titanie upheaval of 


in two. But a (C 


PME Warn ieee 
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I Am Learning 
Be a Flyer 


The First Forced Landing 


Another Big 


Day in the Life of a Greenhorn Pilot 
By LARRY BRENT 


JOLONEL CHARLES A. LIND- 
BERGH gave me a valuable 
lesson in flying. Not a word 

between us. He 
_othing but sit in the, cock 


his 

coal with whom T had talked at 
Curtiss Field since T enrolled as a student 
hhad said, in. substance: “If you'll hang 
around the field and keep your eyes and 
‘ears open, you'll learn as much about fly- 
ing as you will in the air. Watch how t 
cller fellow does it, and learn how t 
‘other fellow has used his head in 
genci 

So every day, from early 
dark, T was spending at the field, 
ing takeoffs and landings dropp 
this hangar and that, watching 
motor men at work on a dose i 

of planes, listening to “shop 

in the pilots’ room, and, every afternoon, 
“going to school” from one to three in one 
of the hangars, attending lectures given 
hy our instructors and by visiting pilots 
sand aeronautical engineers. 

Tn less than a week, T already had one 


notebook full of data on aviation terms 
and definitions, principles and theory of 
tight, rigging fenlgines, ignition, carbure- 


was especially im- 


T was taking I put 
typewritten form at _my 
fing house near the field 
ynight. And Iwas studying 
notes more diligently than 
T had studied any subject in 
high school. T wasn’t flying for 
fun, but to prepare myself for a 
‘commercial flying career. 

One morning I was talking 
with a lucky girl student—lucky 
hhecause her wealthy father had just or- 
dered a Laird-Whirlwind for her as a 
reward for her first solo—when a small 
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down to the field and 


Except v 

slimpse of Lindbergh. A small crowd 

‘at once about his plane. Lind- 

bergh had flown north from Washington 

Hiis goggles were pushed up on his helmet. 

Minutes passed, and still he sat there 
ith his motor running. 

T was s0 excited at seeing him that I 
hardly heard Charles Gaver, the school 
‘manager, who was standing beside me, 
He was saying to me: 


GET Bist Bagot. A lot of so-called 
pilots would run her up to the li 
cut the motor. and walk away. Not SI 
He'll sit there for fifteen ininutes, cooling 
her down slowly—treating a motor the 
vray she ought to be treatet Is the way 
he does everythi he got away 
with his Atlantic he 's why he's 
all the time fying all over without havi 
tosit down. You can’t be finicky enough. 
(To “sit down” means to make a forced 
oor emergency landing.) 

_T jotted down all this under the nota- 
tion, “Be finicky.” Tt ope 
chapter in my studies as 
fiyer.” Later that day T 
great many more notes, 
body had not been finicky enough, 

When T had enrolled for my twenty- 
five-hour course, Thad asked Gaver about. 
students working to pay for their fying 
time, He had said that that practice hi 
been discontinued because some of the 
students did such unsatisfactory wor 
One of the last of these work-you 


plane.on which I took a flying lesson that 
day: 


ANDY ENSLOW was my i 
hind seen noth 
with fla, 
‘my temporary instructor, 
‘Kusen Jordanoff'aforiner ace with 


went 


‘When we had taxied to the end of the 
field for our take-off and I had adj 
my poetics and a helmet to which » 
speaking tube was attached, Jordanol 

i: ""This motor sounds rough to me,” 

My ears were not yet attuned to the 
finer shades of motor noises. ‘The rour of 


“Lindbergh treats the motor 
ight the way he does every: 
thing’ else.” nabd Gaver. 
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this one sounded to me like all the rest of 


them. 
voice came through the speaking 

tube: “Are you strapped in?” 

He turned and looked. I nodded. 

“Do not touch the controls, please. 

‘The plane commenced to move. As i 
gathered speed I watched, not the ground, 
as T usually did, but the controls, dup 
‘cates of those in the forward cockpit. The 
rudder pedals were working 


Alo bl 
imost imperceptibly, 
the stick came back. ‘The 
rudder pedals were mov 


altimeter read 1,000 feet, 
Jordanolf's deep voice said 
“You will take the con: 
trol 


“Your nose is too higl 
I pushed the stick for 
nose lower. 

“You are steering in a wide circle 
Pick some object on the ground 
jeer for it.” 


ard to put the 


prepared. 
seemed to be 
under my ti 
shrinking, but it was the 
only symptom of nervous 
ness Ffelt, 1 was learning 
that a plane really wants to 
stay up in the air; that a 
plane is one of the most in- 
teligent pieces of machinery 
in existence; more intelli 
gent by far than an automobil 
power boat, and infin. 
than either. 

Ttried to remember all the’ 
been told to remem! 


PICKED a large white house in the 

center of a dense thicket—probably a 
ialonsize's"manwion, 1 could 

ing slowly to the right, prepar 
vanish under the plane. Very gi 
remembering my’ bad footwork in 
‘ious flights—T touched the left rudder, 
T'remembered that one control must-not 
ie worked without the other. T gave the 
stick alittle twitch tothe left. ‘The house 
fe reappeared—straight ahead, 

Not ta sa Jordans 

» My slipping confidence came back. 
We steered for the white house until it Van 


lightly. Keep the winj will ished astern, then I picked a cluster of 
horizon and the nose where t belongs on tite buildings farther away.” Twas not 
the horizon. Where the yet steering perfectly straight. ‘The land- 
horizon should cut weross imark would—very” slowly—slide from 
the nose varies according to tide to side. Each time 1 would make 
the height, seated, of the rudder and stick. Ever 

pilot. In my cage, it was seemed to me, Jordanol 


bout two inches below the 
top of the radiator. Tt also 
varies with different ships. 
Ones have dewioned a hy: 
ing sense, T can ignore the 
horizon. "In fog or at night 
Twill ly level checking up 
ty sense ‘of balance now 
fand ‘then by glancing’ at 
fertain instruments, 


You are not keeping the ship steady 

‘wabbling around. Keep it stead 
When I would make a deter 

effort to keep the ship steadier, he would 


Now you are over-controlling. Don't 
grasp the stick. ‘Try. using just your 
thumb and one finger.” 


TWAS rough today. We 
began hitting bumps. T 
fscemed to be doin 


had sat, night after night, 


rosie to Keep the ship steady, But 
‘speaking tube worked only one 
T noticed that whenever Jor- 
had the controls, we flew 
steadily. ‘There were bumps, but he 


‘on the edge of my bed, drill- corrected them so quickly that the 
ing myself in what to do. ship did not wabble at all. Jordanoff 
“Press your stick against later told me that an ced 


isso sensitive to the influences of 
mn his ship that he will 
often anticipate bumps before he 
strikes them and will act accordingly. 


that rising wing.” 
‘An air current had sent 

the right wing way up. T 

gave the stick a sud 


1 jotted more items under the note, “Be fine 
ely. ‘Somebady hadn't been finicky enough 


T know now that, in those first 
few lessons, T was nervous and 
oreranious, to ep the ship 
steady, level, and flying straight. 
T used Will power that morning to 
relax my hand until I was hardly 
touiching the stick. The ship con- 
tinued to wabble.. First one side 
would dip down, then the other. 
Next the nose would go down, and 
T would pull it back up. ‘This was 
happening often. 


[SAW by my altimeter that 1 
was slowly losing altitude. 
Jordanoff had the throttle re- 
tarded. We were flying at low 
seed yt Hf were yin the hip prop 
erly we would not be losing altitude. 

Presently 1 discovered that, while my 
hhand on the stick was relaxed, the rest of 
‘me was rigid. I remembered that Ul 
school manager had told me always to 
ride the ship through. ‘That had meant 
very little before. Now I tried it. T let 
my body relax—simply sat back and tool 
it easy. 

‘The result was magical. ‘The ship i 
mediately steadied. All wabbling stopped. 
Jordanoff said: 

set's much bet ‘ 

ing, I decided, parts state of 
rind. Since then, at times, T have been 
almost willing to believe that flying is 
entirely mental. It certainly. takes no 
strength—a child of five could work the 
controls. I have heard it expressed an- 
other way; that a good flyer flies with the 
feat of his pants. In many eases—mine, 
for example—the stomach seems to be the 
seat of the flying instinct. ‘Tense stomach 
Fame stomach—good 
ying. 
orlanoff suddenly said: “Twill now 
upset our balance and you will restore it.” 

His hand had been off the stick in the 
forward cockpit. Now the duplicate in 
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my hand began 

Tt went fc 
moped ines sic tose 
ws from side to side. 
‘The ship began bouncing 
about. ‘The horizon see- 
sawed and reeled. The 


doi 


nose suddenly shot up and 
the right wings dipped 


laxed as T took the stick. 
T tilted it to the left to 
bring the right wings up, 
and forward to put the 
nose down. But the hori- 
zon was still sliding rap- 
idly totheleft. gave the 
right pedal a touch. ‘That 
corrected. the We 


Jordanofl used plane which happened t0 be tending 
i'iturrate to me noe of the Ber polate of piecing. 


were now flyi 

Soman sa 
trols again. 
follow me. 


woothly and straight 
T will take the co 


felt the left pedal move 
forward pethaps a half i 

vas tilting and turin 
turn he made, Jordanof made 
turn. “He said? 


“Q)NE oof the worst mistakes some of 
the old flyers made was in learning 
to turn only in one direction. ‘They be- 
came left-handed or right-handed flyers, 
depending on the direction of turn that 
came easier for them. Guard against 
Later on you will learn acrobatics 
it will be necessary for you to make 
left or right turns with equal ease. Take 
the controls. Try a right turn.” 
Ttook the stick, tilted it to the right. 
Remembering how I had sent the shi 
into a bad skid by giving her too mud 
rudder, T touched the right pedal lightly. 
T looked down the right wings. “They 
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‘were banked much more steeply than 
Goksar kad tacind Geet tad 
seemed to me we were not turning as 
rapidly as we should. 

Jordanoff asked: “Do y 
‘of wind on your right cheek?” 

Tdid. He looked back. I nodded. 

ide-slipping. ‘Too tm 

bank, not enough rudder. More rudder.’ 

T pushed the right rudder hard. ‘The 
draft on my right cheek stopped. We con- 
tinued to turn. I now felt a draft on my 
left cheek. 


were so many things to remember 
in a turn: the correct. bank, the 
correct amount of rudder, and the 
mn of the nose on the 
horizon. Too much bank—side 
slip. ‘Too much rudder—side slip. 
Nose too high—stall. Nose too 
Jow=dive. ‘Roll out smoothly — 
or aki “ 
began to perspire. T began to 
ret mad again, "Was everybody 
s0 dumb their first few lessons? 
Yes—everybody was, but. that 
"t make me any happier. 
“For every left-turn. f made a 
right. Tmacle pethaps six of exch. 
‘Then Jordanoff told me to fly 
straight, to pick, some object on 
the horizon and fly for it. 
icked a church steeple. But I could not 
keep the ship stendy now, no matter how 
We had been up fifty minutes: T had 
had enough. Jordanoff took the controls, 
ny maneuvering we had lost altitude, 
Without my reliing it, the ground had 
sneaked up 800 feet—we had dro} 
from 1,000 to 200, “— 
danoff opened the th 
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By EDWIN KETCHUM 


it 

for tree planting and leave fi 
the growlag tree's roots! or, I Ua 
stumsp-pull 
the stumy 
fincers dest 
feally punk out earth for 3 tan 
Bian ore that wil shatter « mou 

osvwaried punpoven,cbumiss b.6 
stantly devising new mixtures of unknown 
It is to test these new-born 


itroglyeer 
naintains 
tation. 
In a turretlike “ballistic pendulum,” 
a massive affair of steel and cement, 
determined the strength of a new 
plate. A resach engine weigh sot 
a pound of the powder, places it in 
small wheeled cannon on a truck, a 
tamps the charge with dry cla 

the cannon is wheeled up face to face 
with the “pendulum,” an old coast ar- 
tillery mortar weighing $1,000 pounds. 
Stirrups suspend the mortar from a steel 
team that swings on nickel-steel edges 


‘the length of its swing measuring 
The force of the blast ij 


‘A different type of pendulum measures 
the. safety of an explosive against pre- 
ignition by friction or careless handling. 


; Play Tag with 
Dynamite! 


F YOU had the job 

of handling fifty- 
seven varieties of 
death in a day, could 
you keep your netve? 
Could you avoid the 
one mistake that 
might blast you to 
kingdom come? Here 
is the thrilling story 
of experts who risk 
their lives to make 
high explosives safer 
for everyone to use. 


photographs explosion flames 
to compare the safety of differ- 
cent types of explosives. Fast- 
‘moving films record the length. 
and duration of the flame, 
though it is all over 40 quiel 
that no eye could follow it, 
it research movies of the spread of 
cannon blast through a dust-filled 
gallery have been made, through heavy 
fe plate’ gifs windows. ‘They show the 
travelffg explosion wave and reveal what, 
hits the dust. 


test, a tec 
‘quarter-ounce’of the 
cros-grooved. plate at 
apparatus, back to 
distance aud > cord. 


swiggs © pendulum Arm, faced, 
fr 


cian spreads a 


losive upon a 
“the base of the 


If 00 explosion. or look like 
crackling occurs in ten of these trials; the are a rem 
expla pus the tat aly menaces the 
il a powder ‘explosives safer for of 
brand of explosive shoot 7 
skyward if the concussion 
of a near-by blast jars it? 
‘To find this out, two car- 
tridges are placed a meas- 
red distance apart and one 
Shot off ts 
the other 
moved an 
the experiment "repeated. 
When it finally goes off, its 
safe distance from a charge 
of measured strength ts de: 
termined. A cannon shot of 
explosive fired into. a. long 
Sted] tube or "gallery ties 
out the explosive’ tendency 
tote anor dust. Shaves 
in the gallery are sprinkled 
with coal dust. 


BLACK BLASTING POWDER 


R.PM.37.5 Duration of Flame 1539 milises 
Helgat af Flame S02tin 
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Do Birds Fly by Radio Compass? 
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Amazing New Facts about the Feathered Pilots 
Who Chart Their Way Over Thousands of Miles 


By MICHEL MOK 


with never failing sense of direction. water in a single flight acrom the Gulf of 
Why do birds migggse? I they Mex 


hav 
FEW weeks aj da to Pe bent mi ies. Some of the startling 
Representatives at Wa ‘ukon to the su ms of science which may 
pot law, previous 7) How’ last the riddle were told to me 
WY the Senate, setting ho the i otheFtay by John T. Nichols, 


least 125 extensive areas as sanctuaries American Museum of 


ical pear 

¢ year before? How can a humming 

|. no larger than my thumb, steer a 
ht course over 500 miles of rolling 


for the vast flocks of migratory birds 
that, sweep across the North American 
continent twice a year, and 
calling for large appropriations 
toestablish and maintain them. 
‘The President signed the meas- 
ure and it became effective. 
‘Thus Unele Sam -took the 
birds under his wing, and the 
protection of millions of feath- 
tred ereatures which make the 
United States their home part 
‘of the year became definitely a 
mutter of Government. con- 


. He is recognized as a 
leading authority on the sub- 
ject. 


ON THAT xorg day news: 
‘paper dispatches had told 
of an amazing example of the 
uncanny ability of birds to 
chart their courses along the 
unmarked highways of the 
sky. A. Swedish naturalist, 
Bengt Berg, trained a flock of 
wild geese to eat au his 


measure once more fo- 
ceused public attention on the 
always baffling mystery of the 
migratory mass movements of 
the flying legions which, each 
spring and autumn, wing their 
‘way north and south for thou- 
sands of miles and find their 
far-flung breeding and feeding 
grounds of previous seasons 


th te, tying. owned “him, 
They descended and came to 
him to be fed. How could 
these birds, flying. probably 
from the Nile in Africe, return 
to the exact spot on the 

of Sweden they had inbubited 
the year before? 
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In explanation, Mr. Nichols offered a 
hy that startled me by its novelty 
boldness. Tiny “radio compasses, 
rhaps located in the brains of the 
irds, that, catch and record electro- 
magnetic lines of force between the 
north and south magnetic poles, he said, 
may unerringly pilot the winged wander- 
ers on their great semiannual fights, 
1 had asked him whether he thought 

it possible that th pe 


flying flocks were 
at pa 
birds might follow 


like mariners tracing 


roms used —~e =~ 7 * 4 a 
tis possible, “ of the directive p 
he told me; ye passage,” Mr. 
ut i i more likely “ Geb ifcapsaty tr est 


‘that Nature has en- 
dowed the birds with 
some innate electro- 
etic quality that, 
enables them to act 
their courses by mn 
etiam, just es avi 
ators can follow tl 
fine of aio eam 
projected from a cer- 
tain point. ee 
rman yer je kept in 
the lane of the fadio 
beam by the signals 


day. ‘The majority incline to the 
belief that habit, location, memory, 
and association guide them on their 
Jong trips. 

few veary ago, the theory that 
the warm of at currents plays an 
important part in steering them 
‘over land and sea was popular. You 
see, warm rising columns of air are 
found over about half the earth's 
surface. They are closely connected and, 
as a rule, move in an orderly manner, 
According to this notion, the birds 
ceenly sensitive to in 4 
ture, could fd these columns and, once 
in them, could easily sail with or agninst 
therm at will, But this theory is pretty 

exploded now, along with many 
others, I favor the idea that the seasons 
hold te key to the old dreetion mys- 


MIE seasons?” 
“Look.” he explained. “On their 
southward trip in the autuinn, the golden 
plovers, for instance, use flyway’ that 
b ‘are almost wholly over water on tI 


journey to South America, And in, the 


< A y : they do over the ‘ocean. 
1a ‘the spring, the 

‘over the land, warms 

‘Antic of South mecca each fi and retara north aes th sping tore readily than the 

‘itmosphere » over the 


caught by his receiver. Some kind of “flyways” runs down ter. That, T think, 
natural "radio compass” may do the the Atlantic Coast, ‘the reason why’ many 


‘ime thing for the birds guother along ‘the tigatory birds go sou 
“However,” he added, “this idea. zaly Pacifie Coast; by water routes and 
belongs in the field of philosophy, which follow the ae come back by way of 
deals with theories, and not in that of  sissippi wake oo the Isthmus of Panama 
sence, whichswogizes gifts: “—Erope nid Mexico’ 
: Ay, vations by or 
F THE “radio: nithologists the world 
prove to yk cover bear out this view. 
tionize the ent Pt adio It is a well-established 
Tt would explain why fact that the movements 


their aerial courses through thick and is Eh aoe oe 
foggy weather. how the golden plover 


aides its flight from Nova Scotia to 

Venezuela, 2400 miles over water and ine.” are the signals for 

out of sight of land, and why storms fail theimigrant’ssemiannual 
to divert birds of from their departure and return. 

expla a the compass direc "Ks'soon as their sum 

rae Ngo ie ig scoPameworeenan mer breeding and molt- 

“Some investiga. Bask watiows Joumey ing activities “are over 

tors have si SES m Sern Teer and the days begin to 


a special flying ‘treGuirorMexcosnd vanishes! (Confined on page 149) 
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The Man Who Made Radio Talk 


And Gave the Movies a Voice—The Dramatic Story of 
Lee De Forest, Inventor of the Audion Tube 


By FRANK PARKER STOCKBRIDGE 


Court's decision pours millions in deferred nique in the field of his labors, saw an 


pelled by cire royalties into his pocket—millions for unfilled need and set about to find a way 
press most of a boy's natural he has no personal love nor need— to fill it. As a post-graduate student 
‘outlets for his energy. he is all through with radio. the Sheificld Scientific School at Yale, 


A keen-minded,  diffident 
youth, with nothing in common with his 
Schoolmates, thrown back upon his own 

is effort to fit himself for 


All of Lee De Forest's interests today the yoythful De Forest, having recognized 


Ahe nggd of a better way of detecting wire- 


just as 
Talk, given the/ less vives than Marconi had found, de- 
a voice. votef the next half-dozen years to the 

, phonofilm the purglit of that way, until he found it, 
jeg)" as his ayflion tul was his sole recreation as a boy 
Others hide disco and’ young man—the pursuit of knowl 


ways of accomplishing the same or edge. Born on August 26, 1873, in Coun- 
similar results, but it was Lee De Forest’s cil Bluffs, Towa, where his father was a 

Congregational minister, he was 
taken as a boy of six to Tal- 
ladega, Alabama, where his 
father became the head of one 
of the earliest colleges for 
negroes. 


T WAS a difficult environ- 

ment for a boy," De Forest 
teld me. “T could not associate 
with the negro children on terms 
of equality, and the children of 


in lasroom and laboratory 
A visionary young man, 


with “ngpiration through: read- 
ing of Festa’ and Marconi's[] 
experiments with the Hertaian 


a better way to make the wire- 
Tess telegraph work. 

‘An “impractical” inventor, 
easily preyed upon by unserupuc 
lous promoters, betrayed by 
friends, sneered at. by rival in- 


HE story of Lee De Forest, and of 
his long and bitter court struggle 
for possession of the basic patents 


‘entors, his patents infringed by 
others, disheartened, baffled. al- 
most beaten by the world which 
learned how to 


hhe had neve 
fight. 
"Then, suddenly, the wheel 
turns and Lee De Forest is sit- 
ting on top af the wort. 


waves, seeking—and_finding— 
je made the wireless speak! | 


inventors, 


on the audion tube, runs parallel to 
the history of radio. Like most great 
he has been maligned, 
ridiculed, baffled—and all but beaten. 
Even today, when he emerges ap- 
parently victorious, vindicated in his 
claim to be called the father of radio 
broadcasting, his very name is anath- 


the white families in the town 
were not permitted to associate 
with me, because my father was 
committing the then unpardon- 
ale crime, in Southern aye, of 
lucating negroes. My brot 
fand sister and myself, and the 
few other children ‘of white 


Modern radio, as we know it, teachers of the college, had to 
springs from De Forest's audion ine tormaainy.. Haire: Stocksettgs Inuild up a little social system of 
tube, Tt made voice transmis- writes the drama of the timid, un- ‘our own, which was too narrow 
sion and therefore modern | Sociable youth who set his face toward and limited to be good for us. 


Froadeasting possible and prac- 
tical, Applied to the wines itis | 
the foundation of all long-dis- 
tance telephony. Tt has turned 
the world of communications 
ume dove 
wo weeks ago, a this 
int of the 


med Lee De Fe 
daddy" ‘of modern radio, Th 
tribunal in the land at last 
basi 


p 
applications as a radio detector, a radio, 
amplifier, an oscillator. and a regenerator 


n New York, this be- 
his pioneer claims 
ise. ‘There is a simple 
De Forest's outlook on 
life, a faith based upon the belief that 
somehow, sometime, every man gets what. 
he deserves. He knew he was right, and 
‘was not in the least elated when the nine 
great jurists on the bench in Washington 
Sul th him. Tn his matured phi 

of life, the world’s acclaim means 


othing to him. Except as the Supreme 


goal and learned how to fight to win 
it.—The Editor. 


original conception of photographing 
sound on the same fn which earnies the 
aera 

I submit that Edison himself, at fifty- 
five—De Forest's present age—had 
hardly achieved anything more far-reach- 
ing than these two accomplishments, of 
making the radio and the movies talk. 

I found it almost as hard to get De 
tna monk oe 
tiirtaicraetscatecias 
irisndratseitecit 
studio for Norma Talmadge's motion pic- 
ture productions, he overcame his dif- 
Sy eS 
yea ee 
and to indulge in a bit of forecasting of 
Ghoreken Sova a 
work. 

‘The invention of the audion tube was 
no accident. Like most great inventions, 
eye ee 
isco 


Gut of such an environment a 
boy grows up either arrogant of 
difident. He has had no oppor- 
tunity to associate with his 
‘equals, and feels himself either 
‘superior oF inferior to all with 
wom he comes in sontat. " 
“T came throu ‘experience shy, 
diffident. without knowledge of the world 
‘or of life. Thad plenty of book knowl 
‘edge. but none of practical affairs. My 
father, by the utmost frugality, managed 
to find enough money to send, me to 
reparatory school in the North, a 
Sbscure, sectarian school at Mount ‘Her- 
mon, Mass., where my schoolmates were 
farm boys. unfamiliar with the cultural 
standards of my parents’ home but far 
beyond me in their ability to adjust them- 
ves to the give-and-take of community 
life. The result. was to drive me farther 
10 my’self, so that when I finally entered 
‘ale T'was probably the most timid, un- 
seca tudent who ever went to New 
The course at Yale was achieved only 
at the cost of 8 tremendous struggle 
against this handicap and financi 
calties. Only the inborn American pas- 
sion for education (Continued on page 122) 
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Drasen from life expecially for Porvtan Screnc: Moxrux by B. J. Rosenmeyer 


Lee De Forest, Father of Broadcasting 


Sci aventc of th thre cement vacua tbe, by recent Joderent of the Nght court the land, Dr. De Foret sande 
‘loneer wis made practicable wireces communication Bayon’ the hinted Geldof code telegraph and wo ere 
‘he world besadeastng ef wpech rane tod entertement. He cee es the vt toveeord wound en motion pct lim, 
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Hanging by 


an Eyelash! 
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Watering 


the World’s 


pictures from many lands, 


Toluene ee 


A pinitive “eer sewer inantion pant at Quang Next, in Anna 
ince of Preach, Indo-China. ‘bemboo water 


Sock reveling se by ad inthe ems vream, wupey ligation for 8 
Itrge farm nearby. The runing stream panves through a eres of wlices 
tosis the lent whee, whens power pum the weer ts Nese le 

‘Ae Ingenious machine, but © far cry from the modern way. st Tight 


Te wes built by the U. 8: Government 


Toll, ws cor of 8, 
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Bringing | 


Dinosaurs 
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How Human Moles 
Dig River Tubes 
ty a ~ rw. 


“¢ 
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Setting the Pace in Aviation 


BRE Se 
‘The Bigktyt of Ph¢m/ Aly 
A plane of sina sn oss wal Yer one 
‘dein ef thin mammoth Jonker tenopiane 
Tere completed in Germaay. itis civen by 
Formats end hen two pf landiog whee 


"The. dean 


Sending speed of twenty malls an hour, 


‘one Ath as thc 
chomes ced Yo thn Bureau of 
Sede inetrament to menture wind. velocities 
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Building the First Winged Dirigible—Autogiros 


for America—New Devices for Speed and Safety 


INGED dirigibles, men- 
tioned not long ago by Henry 
Ford as a worth while possi 
bility in 


aviation, seem 


to have a gas bag 
‘of 420,000 cubic feet capacity, making it 
‘a full-fledged airship; but a'set of wings 
like those of a plane will extend from the 
it in fight and also 
to , thus elimi- 
nating 9 large ground crew. 

intended for passenger service, 
the odd 190-foot craft isto carry 
six passengers, a two-man crew, 
and mail and baggage. It will be 
semirigid with a frame of steel 
tubing. ‘Two motors of only 
thirty-five horsepower each are 
expected to give ita cruising 
‘speed of sixty’ miles an hour. 


Rubber Airplanes Now! 
HE newest structural material 
viation construction i 
lumber” made by pressing 
together two shel of hand re 
per, with an inner layer of spor 
rubber between, Alreatly the ae 
stance has been used to build 
wor boats, snd now it has en- 
tered the airplane field as well. 


New Safety Slots 
Y 'THE addition of an auto- 
roatio locking eerie 
inewert Navy tworseater plane, 
as] Vought Corsair, im- 
praves teetey “ing sts” 
recently developed in England. 
It is said to be the first plane in 


A 


N AIR mai plane vas 
the Carson Sink Desert in Nevada re- 


slots enable a pilot in doubt to flatten out. 
for a landing ten feet above the water and 
“pancake” or drop fiat into it without 
damage. 


An Air Beacon of Steam 
GIGANTIC jet of escaping steam 
serves as an unusual type of air bea 

con at a Harrison, N, J., lamp factory. 
Engineers discovered that when the jet 
was bathed in the brilliant light ‘of 
25,000,000-candlepower Hoodlights, some 


cently when one of its passengers sn: 


1 across 


cairn, president of an eastern aviation 
fem.” Diey bend « Int of mero then 8 
lozen ty and en- 
jgines to be made here duting 1980 by a 


seaplanes, used by 
i Pinedo in his 1987. tri- 
continent trans-Atlantic flight, and by 
Ferrarin and Del Prete last year when 
howe Taian airmen, hung up, a, long 
distance flying record that still st 
will be built at Port Washington, 
N.Y. A'$1,000,000 seaplane base 
Hea emcee in he reat 
Caproni airplanes, among the 
largest in the world, are to. be 
built by another American firm 
according to the design of Gianni 
Caproni, whose bombers _ were 
used by’ the Allies in the war, 
‘The DeHavilland Moth and the 
Avro Avian, popular small sport 
planes in England, now are to be 


made here as well. American 
‘also may turn out the 
‘and Rohrbach flying 


boats designed by German firms, 
Meanwhile, what is termed the 
largest aeronautical enterprise 
America has been launched. with 
the formation of a $200,000,000 
aviation corporation, A score of 
powerful banks and presidents of 
railroad and steamship firms ure 
hacking the new compan; 


Huge New York 
Airport 


ped 


this remarkable photograph of the plane’s 
moving shadow on the sands. It tells better 
than words the new romance of the fast 
mail, winging its way over vast expanses of 
our continent. If all the 160,000,000 letters 
sent by air mail during the last three years 
were strung end to end, they would form a 
trail leading nearly around the world. And 
a postmaster, canceling a letter every second, 
would have to work day and night for five 
years to complete stamping the bateh! 


America to be equipped with 

them, 

— _A test pilot at Long Island, 

=. Ys datierately "put, the 

~ new Blane into epi, then 
rad release lever that un- 


waste land of the Hackensack 
N.J., meadows, is announced 
ny a'new $10,000,000 firm. A 
thousand acres of land have 
deen secured at this writing, 
and work on the airport is to 
begin immediately, By early 
is expected, the frst 

vs will be ready for tse. 
‘An artificial lake of fifty-six 
acres, for seaplane landings, 
a novel feature of the project. 


‘added control surfaces brought 
the plane out of the spin in 


half a turn. ‘The lock is an 


‘answer to pilots who have ob- 


jected to the previous auto- 


Radio Lights 


ah Rs ey 

contndlag. that though in emergency 
they provide additional control surface, 
they interfere with aerial acrobatics. 

‘da unlorcscen woe ef the dots ie to 
facilitate landings upon water by 
planes to slow up without loss of control. 
‘Capt. W. R. Maxwell, director of pro- 
vincial aviation for Ontario, Canada, 
finds bey Degrees ge eens 
tarapped with the slots are preferred by 
Forest Service pilots. fem bert So yee 
height above water, they say; and 


green, others blue, red, and amber, the 
beacon could be seen at night ten miles 
away. By day the unique beacon is a 
wind indicator for airmen. 


Autogiros for America 
INGLES “autogiros” or Cierva 
‘windmill planes, which can land in 

almost any back yard, are to be manu- 
factured in America, according to a 
recent announcement of Harold F. Pit- 


the Airport 
plane equip- 
ped with a siren lit its own airport 
ights at Newark Airport, N. J., the other 
yy. as is told elsewhere in this issue, 
another system of remote control was 
being demonstrated at a Birmingham, 
Ala, fied. It consists of a radio trans: 
miter mounted.on a plane, 
approaching pilot operates his radio 
and an automatic receiver located on the 
field responds by turning on the lights. 
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xX. -Rays Trap Art Counterfeiters 


rit by adil, 
* Foes Museum 


FURORE was created in Ameri 
can and European art circles a 
few weeks ago by a unique law 


suit brought in the courts of 
New York by 


Restoration of an old 
tested by Xerays in Hat 


Mrs. Andrée Hahn, of 


Mrs. Hahn demand 
$500,000 in damages b 
hhad branded as a fake her highly 
“old master.” 
and attributed to Leonardo da V 
great fifteenth century Florentine artist 
Sir Joseph asserted the painting was a 
copy, and a poor one, ilar picture 
in the Louvre, the French National 
Museum in Paris. 

Not only artists and art experts, but the 
world of science, ax well, closely followed 
the trial. For ‘science was called upon 
to play 
of dete 


work of at is authentic 
Broadly. speaking 
there are three suc 
enti methods. Thy ws 
ingafiled-off hypoder 
needle to remove a ti 
Piece of paint, not larger 


How the New Sleuths 
of Science Run Down 
Frauds and Identify 
the Old Masters by 
Their “Fingerprints” 


By 


JOHN E. LODGE 


the picture with almost infallible accuracy 


which frequently leave little doubt of 
its authorship. 

‘The first chemist to study and dis 
tinguish the paints used in different 
pends was Pro A. O. Laure, of Balin 


burgh, Seobland. 


Not long ago, Me was asked to pass 
upon the authenticity, of ‘the Rokeby 
by Velasquez, the great Spar 
portrait pater Bf the fact hall the 
seventeenth century. Profesor Laurie 
entirely disregarded the matter of ‘style 
and technique. Instead, he examined a 
microscopic fragment of the paint in a 
blue ribbon on a cupid appearing in the 
composition, and discovered that it was 


Xray photograph of same portrait, revel 


‘a mixture of smalt blue and aguri 


this w 


FEW months ago, six tin 

not bigger than a pinhead eae 
‘were taken from 
and shipped to Prof 


ing orginal condition before We wan rene. 


In 


he refuted the contentions of 
art experts who had declared 
a to be an eighteenth century 
dition to the painting 

ncidentally, tn the "Belle Fe 


‘erronitre”” 


Professor Laurie is ranged 
of the ex 

jing in the Louvre is the gent 
He recently subjected 


me of its 
and 
igments fo 

in his writings, expressed 


erence in depicting flesh, 


ry 


burgh by the owner, who had some mis- 


igivings about its a 


color chemists 
mine the age of 


can det 


ys Although 
he had never seen t 
painting, the cl 
was able to reassure the 
collector! 

The other day, 
Laurie's methods were 
successfully applied in 
New York to unmask 


cob van Ruys- 
celebrated of 


Sted ; 

int and a tiny 
EF tho -oek. jpewel’ or: 
which the landscape was 
Painted. ‘The beet Te- 
Fort sobmitted by tbe 
Investigator is a modern 
detective story in minic 
soe 

This painting is an 
imitation, but is prob: 
ably between fifty” and 
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seventy-five years old for the following 


“"The white pigment used in the sky 
is of inc oxide, which was unknown 
three hundred years ago, ‘The Flemi 
painters used flake white and not zine 
white. 

“The bitumen used in the shadows is 


still transparent. Bitumen three hundred 
years old is converted by light into 
‘earbon bh 


the wood on which the picture is 
painted shows that the proto- 
plasm in the cells has not entirely 
ried out, Wood three hundred 
Years ald shows no mich proto- 
plasm.’ 


¢ definitely established 
ras not used by painters 
1781. ‘The artists of the 
ine’ school, of which Da 
ci is the foremost exponent, 
had comparatively few colors to 
work with. For whites they 
used either chalk-gypsum or white 
lead. ‘Their yellows consisted of 
orpiment, a yellow sulphide of 
farsenie which blackens in. ti 
Naples yellow, of which lead and 
‘antimony oxides are the com- 
Ponext parts; and yellow ochre, a 
Clay stained with iron, oxides. 
Their greens were verdigris, a 
copper acetate; malachite, a cop- 
per-bearing ore; and terre-verte, 
Which isa green ochre. The 
and” powdered | semi- 


cir reds were vermilion. 

de of mercury: red ochres: 
‘compounds; mad 

Jakes, produced from the root of the 

madder, a flowering herb; and possibly 

also w red lake derived from a red gum. 
On the other h 


known. ‘Thus it is comparati 
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for a color chemist to determine that a 
picture in which any of these modern 
Pigments are used could not possibly be 
an example of the Florentine school. 
‘The photomicrographic method of 
detecting frauds also was developed by 
Professor Laurie, who makes photo- 
graphic enlargements of two to five 
diameters. Some years ago, the 
ticity of Rembrandt's famous 
Samaritan" was questioned. 


5. Kennedy North, British artist and criti, with Xray 
Spparatos for tenting paintings ad eaponine forgeries 


ded the eynies by 
‘of the brushwork 


poses 


of the plat 
‘The experts were 

the difference 
stem of picture 
din virtually all of the 
urope and America 


43 


Some years ago, Dr. Alexander Faber, 
of Weimar, Germany, discovered 
‘X-rays could [be employed to determine 
whether an old master was an original, a 
restoration, or a falsification. He found 
that X-rays penetrate some pigments 
more easily than others. A heavy pig- 
ment appears beneath a Tight. one, just 
a5, in the case of medical application of 
ray photography, a bone appears dis- 
tnclly beneath s covering of Bash, 

Dr. Faber's work was 
yeloped in Europe by Dr. And: 
Cheron, of Paris, and Dr. Hi 
bron, of Amsterdam, and in t 
‘country by Al 


in the. Fogg Art 
|. at Cambridge, Mass, 
‘This museum now has a file of 
about 1,000 X-ray photographs 
of masterpieces, representing the 


applica 
X-ray method, Burroughs not 
Jong ago established the authen- 
ticity of a portrait by Frans Po 
bus, noted sixteenth century 
Flemish artist. ‘The picture was 
supposed to be a likeness of Queen 
Elizabeth, but the features. were 
so insipid and ultra-feminine that 
some American erities doubted 
the identity of both the artist and 
the sitter. Other experts, how- 
ever, believed that the p 

bore the unmistakable marks of 
Pourbus’ technique. 


ee 
characteristics of the painter's 
handiwork but showing a lady of 
er features. In fact, 

ieture 
neath the visible one conformed 
to the generally accepted idea of Queen 
Bess! somewhat mannish appearance, 
‘The inference finally drawn was that 
wurbus had been prevailed upon to 


detection was given not 
Im Bode, of the Kaiser 

in Berlin, 

Rembrandt.” he said, “painted about 

ictures. OF these, more than $,000 


700 


Back o 


KARL VOOGHT 


‘N SOUTHERN Califor- 
nia, the highest dam in 
the world has just been 
completed. Tt stands in 
the Pacoima Canyon, an 

arched wall of reinforced con- 

crete nearly two and a half 
times as high as Niagara Falls! 

This cement bari, 385 fet 

from base to top, Wi 

{Rete San Fernand Val 

ley from floods. 

"The new damn’s hold upon 
the record for height will be 
short lived. for the Owyhee 

ver Dam. in Oregon, already 

under construction, is to be 403 

feet high, or twenty feet taller 

than the Pacoima structure. 

‘The possible height of rein- 

forced concrete dams seems to 

be limited only by the solidity 
of their rock foundation, 

Ever since man began to 
settle down and build solid 
cere mem 

‘used. Mu iy 
was the first cement. ‘The 

Great P’ 

held to 

burned 

ash 


the strong masonry hy Rome pa 
Since 1870, the United Staths hls been 
using Portiand ceméMt but only since 
1910 has reinforced concrete come into 
wide use, ‘Today, it is st 


Your Newspaper by Radio 


A NEW, YORK corporation has ap- 
plied to the Federal Radio Commis 
‘sion for permission to establish radio 
newspapers in the cities of New York, 
Washington, Boston, Chicago. Cleveland, 
Columbus, Cincinnati, Detroit, Kansas 
. Louis, New Orleans,” Atlanta, 
Salt ‘Lake City, San Francisco, Los An- 
Geis, Seuttle: Minneapolis, Dallas, and 
iladephia. The company has for 
purpose d nm of news only. 

Tt is a far cry from this proposal to 
the town criers who provided Americans 
of the Revolutionary period with 1 

news. Deere century was 
well under way before daily newspapers 
Trogan to attract "ot realers 
‘And the first quarter of the twentieth cen- 
tury has brought. daily 


hae sare tee 87,000. ss is 

roughtful newspaper men, watchin 
America's radio nudience grow to more 
than 40:0 00 or ame tine bare be 


jroadcasting stations all over the 
Iund have been sending out news bulletins 
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theie firs word of great 


If the Federal Radio 
Commission grants the 
petition filed by the Na- 
tional Radio Press Asso- 
ciation, methods of dissemination of news 
may be radically altered. However. while 
radio may change the character of news- 
papers, it is not believed it will entirely 
supplant printed news, 


Men and Microbes 


IR the first time in history. plants and 
animals have heen raised in surround- 


‘Theresult is surprising. Microbes arefar 
from as harmful as some people bieve 

mn. Some, of course, are responsible for 
tuberculosis, cholera. and typhoid fever: 
‘but others help the baker make bread and 
the farmer to grow peas and clover. If it 
were not for such microorganisms as these 
that cause fermentation, and that live on 


the roots of plants and feed 
them, mankind as a. whole 
would probably perish. Wheth- 
era human being could gain 
hy isolation from the swarm of 
hillions of microbes, good and 
bad, that surround him every 
‘minute is another question. 
Curious are the works of 
some of these tiny single-celled 
creatures. Just one little mi- 
erobe. “azo bacter” by name, 
‘a sense built the Panama 
Canal. Chile saltpeter, from 
which by an indirect process 
the nitroglycerin used to blast 
the canal was obtained, 
formed by the action of 
microbe upon organic matter, 
iter sine tree nthe 
tnud of swamp and manuf. 
tis 


that Prof. J. B. 8, 
fine, British biologi 
pected of concealing itself i 
the moist, dirty subsoil of Lon- 
don and generating the myste- 
rious gas that, not long’ ago 
blew up a mile of streets, 
Pasteur himself, ‘the 
biologist, doubted that a man 
‘could live if he were 
wholly isolated from 
But other 
have held 


of years 
by excluding at Teast 
injurious bacteri 
‘The Russian bacteri- 
ologist Metchnikoff 
traced the decrepi- 
tude of old age to 
chronic poisoning 
‘caused by microbes, 


Urge 24-Hour 


Union recently adopted midnight as th 
starting point on the clock instead of 
gon, giving the dial twenty-four instead 
of twelve hours and abolishing the aym- 
bols “a.at” and “pat.” At the same 

all. transportation. companies in 
Britain were urged to conform to this 


posed system in England are that it 
would make time-tables ‘more involved 


telling time 
‘an established habit, 
Should such a change ever be intro- 

duced in the U 

men would have little trouble 

used to the new system. As all former 

‘overseas men remember, the twenty-four- 

hour method of telling time is in use on 

the railroads of France, Belgium, Ger- 

many, Switzerland, and Austria. "Aside 

from the railroads, however, the twelve- 


the new clock would 
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hour clock is used in all of these countries, 
as in England and Americ 

ee England, propons of the new 

it will be easy for travelers to 

ihn thie si at 
Tapereep er pliner ore 
freln ese that Unter 
es the change will facilitat trans- 
er ee ene ce 
etn 
ices, which have to go by the twenty- 
eee ae 
es ead a ies 
reentering British air. 
‘once was considered a great advance, ‘The 
Romans, as early as 158 n.c., had a cloek 
run by water that told the hours during 
Ercan 
off England devised 
time by candles, t 
the lac demain 
‘one hour, Our prese 
clock was invented by 
Canterbury Cathedra 
‘the close of the thirter 


st 


Where Our Energy Goes 
HEN Dr. Carl Tigerstedt Ge 


ies xt 
weight expend 
to raise the temper 
of water from freezing 
harleston consutne 
than saw 


‘Our bodies are interuaLegiobagt 
engines. speeding up ald + rm 
down, bat, never stopping. | Bren 
when’ we sit still, the engine keeps 

but it is “out of gear.” eon 
ing less fuel with, decreased wear 
and tear. By lying quiet, you can save 
‘your heart 20,000 beats a day. 

Some interesting facts about the fuel 
consumption of this human engine have 
heen discovered. ‘The'older we become, 
the less we burn. Men burn more in pro- 
portion to their weight than women. If 
‘two people are sitting, the taller and 
heavier one will consume more fuel. 

Where our energy goes during the day 
hhas been fairly accurately” determined. 
By calleting in rubber bags the breath 
© ‘workers in performing differ- 
nt. lanka, scientists have enable to 
measure how much energy each kind of 
work takes. ‘The amount of earbon di- 
oxide given off by the lungs is a precise 
ange of the amount of fuel consumed. 

uch tests show that a housemaid con- 
sumes more energy than a carpenter oF 
ahouse painter. Dressing a baby requires 
seven times as much energy as sewing by 
hand. Washing takes more energy than 
any other tank around the howe, with 
sweeping next. Ironing is about half as 
hard as washi 

‘When # woman has to lean over a table 
that is too low, she uses up a quarter 
‘again as much energy as when the table 
is of proper height. A farmer's wife who 
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How Much Do You Know 
About Electricity? 
vour knowledge with these 


. chosen f 


swers on page 166. 
1. What is “static” electricity 
fand what makes it different 
from electricity that flows | 
in light wires? 
2. How much electricity does 
it'take te kill ou? 
| Hale a « noncgnductor af 
electricity. how does spar 
jumptheough itt | 
4. What makes electric light 
bulbs pop when smashed? 
3. Is there electricity in the 
air all the time? 
Docs insulation keep clec- 
tricity from running off the 
| ire?" 
What is the difference be- 


! ween positive and negative 


oF he hag 


BE 


case of accident, recently passed trent 
cous tests conducted by the U. 8, Bureai 
of Standards in Washington, D. C. A 
‘mighty hydraulic machine, with a maxi 
‘mum pull of two million pounds, was at- 


tached to one of the rings As the ma 
she tan fit 
Shwe omg 40,000 Die Quick 

180,000 pou ae 

vanced mote 

480,000 th an Tze the 


model submarine hull, to which the pad- 
eye was fastened, began to buckle. At 
£530,000 pounds, the eve snapped, but the 
hhull model remained intact. 


The is one 
ofthe inventions hich er ioe sink 
ing of the S-4 off Cape Cod in December, 


"caer ai tee naa 6 
marines ‘a successful test by the 
U.S. Navy off the coast of Porto Rico 
recently. The $-29, with special valves 
built into the hull, was sunk in fifty feet 
of water. Divers. bringing air hose from a 
salvage vessel above, attached them to 
the valves. Air pumps then blew the 
‘water from the ballast tanks and brought. 
the submarine to the surface. During the 


ken sub- 


process, other hose carried fresh air 
to the “imprisoned” crew. 

Future submarines may be able to 
travel thousands of miles without 
coming to the top. Meanwhile, inven 
torsarebendingtheireffortstowardin- 
‘creasing safety of under-water travel. 


How Insects See Us 


ECENT experiments at Colum- 

in University show that the 
‘eyesight of bees has been overestimated. 
Dr. Ernst Wolf and Prof, Selig Hecht 
discovered after a series of experiments 
that the bee has only about one percent 
‘of the perception of a human being. 

A human eye has only one lens; those 
‘of inseets many. A fly. for example, has 
from 5,000 to 6,000; a dragon fly more 
than 20,000, Working under a powerful 
microscope, Dr. Alfred M. Clough, 

ish biologist, cut a tiny strip, con- 
ing forty or fifty lenses, from a house 
fly's eye. By means of « specially con- 
structed camera, he photographed objects 
Ahrough the strip. The pictures showed 
that each lens gives a clear and separate 
image. Flies, however, he discovered, do 
not sce a thousand swatters when only 
raised. ‘The images reach the brain 


A similar experiment showed how an 
Oxford professor looks to a humble glow- 
worm. Another British biologist, Dr. H. 
Eltringham, made a photograph through 
‘a glowworm’s eye, one fifty-thousandth 
of a square millimeter in sise—far smaller 
than the period at the end of this sen- 
tence. The ps ‘eye was mounted 
‘on a minute drop of diluted glycerin and 
the photograph taken through it, It 
showed that the insect has’ surprisingly 
clear sight. Enlarged 500 times, the pho- 
tograph was easily recognized as that of 
the Oxford professor hy al who knew him 


Sugar from Flowers and 
Medicine from Sugar 


‘with these flower- 
bowls being 
sugar. 
fe starchlike substance was inulin. 
id treatment changes it into fruc- 
tose, a very. sweet sugar which is more 
easily assimilated by the human system 
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a 1] Seema a 
reasing demand. In the early 
See 7 Gores comet tn te 


than cane sugar. While extracting the 
fructose from dahlias, Dr. R. F. Jackson 
and Dr. Sylvia Goergen, of the Burea 
Inboratories, unt ly found a second 
sugar, called difructose anhydride, Tt is 

lieved to be composed of two molecules 
of fructose combined in such close union 
that acid is unable to convert it into 
fructose. Other tests have shown that 
peanut shells and sunflowers are possible 
sources of sugar. 

‘More than fifty, sugars, some bitter to 
the taste, are now known to science. Each 
is essential to the life of some plant or 
animal. A few of them have been thor- 
oughly studied. Others are sill a mystery 
In the Public Health Service laboratory 
in Washington, two noted chemists, Dr. 
Claude S. Huon and Dr. Bugen Pace, 
of Budapest, Hungary, are studying these 

rin search of new medicines. "They 
believe nutritive disturbances may pos- 
bly be cured by their use. 

nce the Crusades, when sugar first 
became known in Europe, it has had ai 


‘cost as much as a pig, or as much as a 
carpenter could earn in ten days. Tt was 
in search of sugar and spice that Columbus 
came to America, seeking & short roule 
to the “sugar bowl” of the Orient. 

Beet sugar, now supplying half the 
world’s need, began to be cultivated seri- 
‘ously slightly over a century ago.  Napo- 
leon encouraged its production when the 
allies were blockading the ports of con- 
tinental Europe. 

Now, it seems likely that sugar from 
flowers as well as from beets and. sugar 
pane may be placed on a commercial basis 

/rethin a few years. 


“Heartbeats in Movies 


AS NERRCTRICAL, engineer, Ea 
HL. Hansen, of Los Angeles, 
Calit,, reports he has perfected an 
invention by which a motion picture 
‘camera can take photographs of a 
heart pulsating within a living per- 
son. He calls his machine an 
graphoscope and says it will bring 
about a new system of diagnosis for 
heart ailments, 
‘The stethoscope records only the sound 
of the heart in action. ‘The x-ray allows 
it to be seen, but it does not give any 
permanent record for study. ‘The new 
ice, says the inventor, will record the 
test pulsation or change in the heart, 
so that the pictures, thrown on the screen, 
ean be examined and studied by several 
on te 
Considered as a piece of machinery, 
human heart is about the most efficient 


for a hundred years, wi 
be overhauled for repairs. It 
of muscles which are extn 
They ex 


regul 


ry at an a\ 
pulsations a minute. The average life of 


we rate of seventy 


tu American is now above fifty-five year 
in that period his heart will have pul 
sated to billion, one hundred and fort 


Tt is only 300 years since William 
Harvey published his discovery of the 
tion of the blood, in 1628, In those 


i that 
its operation is that of a pump. Each ex- 
pansion draws into the left ventricle, one 
of the four chambers of the heart, about 
four tablespoonfuls of blood which has 
completed its seven-minute circuit of the 
body and has been supplied with fresh 
‘oxygen by the lungs. ‘The blood 
through the four chambers, being forced 
‘out into the arteries through the tricuspid 
valve at the top of the right auricle, 
‘And that is about all we really know 
about the heart, There is still much to 
learn about why and how infectious 
nervous diseases affect its muscles and 
valves, throw it out of rhythm, and tend 
to shorten its usefulness. 
the most valuable feature of the heart 
is its elasticity. It will stand immense 
strain and recover without stopping its 
‘work. But just what any given individual 
‘ought. to do to keep his heart in perfect 
condition under the circumstances in 
‘which he has to live is something which 
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each has to learn for himself. Some hearts 
are easily affected by nervous strain, to- 
acco, alcohol, coffee, or even by exes: 
‘others seem to be immiune to those things 
but susceptible to others. 

‘Ag a rule, the smaller the heart in pro- 
portion to the body; the more ficient it 
is; an enlarged heart usually means soft 
ened muscles, Nurmi, the Pais runner, 
‘owes his great endurance, physicians say. 
to the fact that his heart is only about 
half the normal size and beats only fifty 
times a minute. A slow-beating heart 
generally lasts longer than one which pul- 
sates rapidly; and in general, the museu- 
lar condition or “tone” of the whole body 
is reflected in the heart's structure. Soft 
muscles mean a soft heart, which is w 
violent exercise often causes the death of 
those unused to exertion. 


100-Story Skyscrapers? 
ECENTLY it was announced that a 
Chicago man, Edward C, Kerth, had 
invented a new light building tile, bring- 

ing visions of skyscrapers twice as 

high as the Woolworth Building. 
‘Most of the present materials for 
which the tile might be substituted 
weigh 120 pounds a cubic foot. ‘The 
new product is said to weigh less 
than twenty pounds a cubic foot. As 
‘weight is an important consideration 
in limiting the height of skyscrapers, 
Estiere Gea a: Baa at Dale 
State University, prophesies that use 
of the new material wil allow 100- 
ildings in the future. The 
Woolworth Building, in New Yprk 


“The process 
made is being 


iad into worm 
mpbessed into bricks. 
lancg, these bricks look like 


treatment,” chemicals are used to. in- 


flate the ‘blocks, reducing their weight 
to between eighteen and twenty pounds 
‘cubic foot. ‘This is accomplished with- 
‘out materially reducing their strength, it 
is reported. If thrown into water, the 
tiles would float like corks. ‘Their density 
is less than that of bamboo. 
Besides being of light weight, the 
ventor says the tile 
is weatherproof, and 
il “not deteriorate 
age. If the ex- 
pectations for the new 
tile are realized, the 
Kerth invention may 
he the most. impor- 
tant in. centures of 
tile-making, which 
dates back to the 
early civilizations of 
Assyria and China. 
may even lead the 
uilt 


breathing the 
upper air, will 
down upon cloud 
banks from their of- 
fice windows! 


‘Dr. H. H. Sheldon (eft), New York University physicist. 
tltra-viletraye ofthe sn that Ser through New Verk's smoky ait 
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g the Moon’s 
Temperature 


Pettit, by means of a minute 
thermocouple, have taken the 
temperature of the moon before 


a afi on ees, 1 yon 
placed a si of water in 
Sg 
‘would have to place a thousa 
of their tiny instruments in the 
other pan to strike an even 
balance! 

‘Asa result of their experiment, 
Dr. Paul Epstein, of the Cali 
fornia Institute of Technology 


hhas determined that the frozen 


Nicholson, axtronomers of Mt- Wilson Obsery 
Story, eanmining the tiny thermocouple wth 
Shieh they measured the moon's temperature 


surface of the moon was once covered 
with fiery volcanoes. Experimenting with 
various materials in his laboratory, he 
found that pumice, of volcanic origin, 
cooled at approximately the same rate as 
the moon when placed under laboratory 
conditions similar to those on the moon 
when it is in the shadow of the earth dur- 
ing an eclipse. From this he deduced that 
the features of "the M the Moon” 


a 


Al 


na vend amas 
peer te 
which we see aré mountains of vol- 
mie 

Each part of the globe has its leg- 

ends about this imaginary man, In 

China, for instance, he fs supposed 

to govern marriages, tying together 
young men and maidens with an 

ilken cord. Tn New Zealand, 

he is supposed to be a native who stum- 


him. 

instr 

ments of astronomy are substituting f 
ing new facts about the moon and 


Sifting a City’s Smoke 
HL HL. SHELDON, New. York 

'y physicist, is mapping 1 
spectrum of wanlight in different parts of 
New York City to determine the amount 
of ultra-violet rays that come through the 
sinoke and dust in the air. City dwellers, 

feeling their backs warmed by the su 
shine, imagine they are getting the f 
tenet of sunlight” Tests prove, though, 
that the infrared, or heat rays, rather 
than the ultra-violet, or health rays, are 


the ones thatemost regdily break through 
Care fe & 
oof cn a ce. 
F nollgaidene. ayabic inch of 


‘over 7s found to con- 

in $40,000 particles of soot! So fine are 
such particles that about ten thousand of 
them are required to form a speck weigh- 
ing one milligram, or one-four-hundred- 
and-fifty-thousandth of a pound! Yet, 
Dr. J. 8. Owen, of the British Meteoro- 
logical Office, estimates that the number 
of soot particles which Londoners breathe 
in one hour would, if put, end on end, 
circle the globe 2,500 times! 

Winds carry smoke and dust from fac- 
tory districts hundreds of miles. After 
volcanic eruptions, dust particles often 
travel around the world. An April dust 
shower that is estimated to have dropped 
1,800,000 tons of dust over Europe was 
traced to high (Continued on page 161 
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The Real Fathers of Flight 


Honored by Kings and Feted by 
Royalty—Another Absorbing 
Chapter in the Inside Story 
of Wilbur and Orville Wright 


By JOHN R. McMAHON 


was taken at about the 
Defore kings and being sought by nobly. 


er Mr. Medaton ha completed 
inc lie Hees I 
Hate, fry os le eet 
‘iro ih et of te ir 


publ 
Hearne, see. of efor 
first when Octave Chanute 
lectured before the Aero 
Club of France, telling about 
the remarkable feats of his 
young friends, the Wright 
wowing pictures of their 
file ‘Thus the French early 
hegan to annex the inventi 
‘They were frank, about 
calling their machines “the Wright type. 
However, they bungled in the absence of 
table figures givi 
Proper curves foe wings dad propellers 
1e world’s first regular flying field was 
fan cighty-ncre cow pasture eight miles 
from Here, in 190-5, the 
brothers developed the airplane, making 
Hawk on hundreds of flights when no other human 


Webht from” disappointment. tothe 
Will rs denranife 
Shared Borvom 


wre exam tons of Spa 
the honk hands gory with 
bur and Orville, "What a marvelous 
invention your airplane i 
‘Thebrothers grinned politely and bowed 
TT veil atvibe 
Two great 
ivilege of trip int the 
‘Continued the young 
‘mona 


intact. he virgin fight ofthe siplase 
it 


“What is that, Your Maj- 
esty?” delicately prompted 
a courtier, 

“My Queen and Cab- 
inet made me promise not 
to do it!” said Alfonso with 
a rueful laugh in which the 
little group of notables on 

the ng. field at Pa 
liscreetly joined. 
yet tay ay © hing eat 
do ashe likes.” 
Ifa scene like this had 
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beings flew at all. They learned to steer 
and to circle, steadily increased their own 
records of distance and duration. Local 
‘were invited to witness the first 
attempts and these being failures, the 
ters decided not to waste time on the 
“airship.” ‘They thought it was a dirigi- 
ble balloon. 


IHE British war department sent an 
ent to investigate the new vehicle in 

the fall of 1904, ‘which prompted. the 
ights to offer it first to Uncle Sam. 
Our war department was not interested. 
‘When Wilbur the next.year made a record 


exper at Washington, 
The foreign copyists became busy. 


shaped box kite alfa 
powerful motor, and in November, 
1006, made a’ straightaway 
somewhat shorter than the Wright 
epochal frst fight three year 
Tn early 1907 the Aero Club of 
America, with numerous millionaires 
in its, membershi 
scription to pay \ 
$100,000 for their patent rights in 
the United States, which would then be 
turned over to the Government or re 
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“Ww 


t price air- 


PAT Uncle Sam—now 
$100,000,” replied the 
brothers in effect. ‘The 


fretted they dal mat 


have that much money 
to spend, whereupon 
the Wrights to 
supply a planeon feasible 


sprouting golden wings. 
A French syndicate 


rig! 
 sriom. | Inkrigue 
poiled the arrangement, but 
new deal wan launched 
for the sale of the air- 
plane to the French 
government. ‘The brothers 
were together in Paris in 
midsummer of 1907 to con- 
summate the transaction. 
‘The price was fixed at one 
nullion francs. 


49 


Orville Wright at he looks today. A recent photo- 
(eraph taken 35 Years after the fest wirplane fight. 


At last the budget covaee of the war 
Rdealsleyaperr ae 
Suter na eat, De cares 

room. The door was flung 
An excited man slammed the door, hesi 
tate ee seed ? ‘ 

“Tt is right! Everything is going 
through. ‘The French government buys 
‘the Wright machine for one million franes. 
aT it—there is one little thing to 


rassed spokesman to continue: 


YOU will get your million francs, all 
right. No trouble about that. Tt is 
just that it is necessary to make a change 
in the wording of the contract, so that you 
ask one million two hundred and fifty 
thousand fraies, ‘Then it will go through 
Ui afer get your 
million francs.’ 
Wilbur and Orville kept looking at the 
‘speaker. ‘They acted as if they 
were deaf or did not quite under- 
stand, ‘They were in dire need of 
money. So far, four years after 
their invention, it had yielded 
them no profit. Indeed, it had 
swallowed their savings and 
hhad put them in debt to 
their sister Katharine, who had 
mortgaged the Hawthorn Street 
home, then owned by lier. 
order to aid them. A. mili 
francs —$200,000—would wipe 


out the sare ae ey 


And you wil 


‘Orville and T have no objec- 
tion”—Wilbur spoke in quiet 
staceato—"‘to the terms, ‘Tht 
is, with the understanding that 
the contract names the man who 
sets the additional two hundred 


g 
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au fifty thousand fn 
Ponition on the budget committee. 

‘And s0 the provincial Yankees lost 
their million francs! 

Meanwhile copyists were busy with 
near-planes. Delagrange hopped. Henry 
Farman, adding ailerons to a Voisor 

, made a straightaway flight of half 
‘October, 107 

y to St. Peters. 

optimistically 

Jew alloy thal 

ing at 

Berlin, and was joined there by” Orville 

German officials agreed that if the 

brothers actually flew a machine in their 
presence, the Imperial 
ent would do business. 


MHE inventors returned to America in 
etbe ets Real tak oe BB oor oe 
lepartment the building of a plane for 
ide Gam. A contract was eared fo 
the Wrights at their figure, $25,000 

‘The Aerial Experiment Association, 
headed by Alexander Graham Bell, began, 
work. Its dircetor of experiments was 
Glenn H. Curtiss, motoreyele rider and 
engine builder. ts secretary was Lieut. 
‘T, Selfridge, who wrote to the Wrights on. 
Jan, 15, 1908, asking for elementary i 
Tormation to be used in building gliders. 
‘The brothers complied. ‘The remarkable 
success of this group at Hammondsport, 
N. Y., in advancing from the kinder- 
garten stage of gliding to the creation of a 
power-driven airplane within five months, 
caused some persons to believe that an 
independent. discovery. of the secret of 
flight, eclipsing the Wrights’ in celerity of 
results, had been achieved. 

Fortune began to smile on the harassed 
inventors this vear after, the defeat of 
‘many dazzling hopes. Millions of franes 
had fluttered before their eyes, and van- 
ished, But now there was a prospect of 


‘thine with her brother Wilbur efter 
be gave her asurgrine by tating her for 
fight before the King of England. 


ree 


real money from Uncle 
Sam. And in the win- 
ter the brothers learned 
that their patents in 
France had been sold 
to a syndicate headed 
by the once-scared-out, 
oil, man, M. Deutsch. 


“This time they're real, not the 

‘ones. One hundred thousand dollars. 

can use it. T guess we ought to celebrate, 
How about some broiled porterhouse 
steak for dinner? 


‘an houge*fligh 


abr 


5 es 
to fe 
pi tet io ke 


‘deal with Uncle Sar 
Tu May, 1408, the brothers went te 


Tiewt. T. Selindge wae hiled aod’ Orie injured. 


Kitty Hawk. scene of their im- 
mortal discovery, to do some 
practice flying with the 1903 
plane, now fitted to carry two 
and with the controls 
changed <0 that the pilot wi 
sit upright instead of lying prone. 
Tt was high time for the in- 
ventors to show the world what 
they had, for with near-planes 
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‘Farman was performing in France and 


Delagrange hopped nearly eight miles at 
Rome. 


‘The fist time in history that, plane 
carried two persons was on May 14, when 
the brothers ascended in turn with a pas- 
senger. Charley Furnas, whom they had 
brought to Kitty Hawk as their me- 
chanie. Orville took Furnas on a jaunt of 
two and a half miles. 

‘A number of press writers lurked be- 
hind the sand dunes during these tests. 
Among them was Byron R. Newton, later 
Collector of the Port at New York, whose 
employer, James Gordon Bennett, pro- 
prietor of The Herald, had commanded: 


“ QHOW up those fakers—the Wright 
brothers! 

‘This was a difficult assignment for him 
as for Arthur Rubl and for Jimmy Hare 
of Collier's Weekly, a veteran war pho- 
tographer who had kept his nerve amid 


the test grounds at ‘and 
around Ft, Myer, V 7 
of the national 

ioneer air port. A hazardous course was 
Teid out amid barracks, ear fines, tele 
graph poles, ravines, and wooded hills, 

wrth no clear or level spots far emerge 
landing. With smnall power and scant 
altitude, an embarrassed plane would 
have no chance to glide to safety. Prob- 

dern pilot wi 
dec 
fr knew the peril and calmiy staked 
in the outcome. 

he first formally public flight of the 
ight machine in America was made at 

Myer on Sept. 1008, Te was a ¥ 
brief try-out. When Orville stayed up 
four minutes next day, ‘the crowd went 
craay.” "They had reason 
to be crazier on September 
10 when Orville flew almost 
fan hour in the morning. 
aud in the afternoon circled 
the mands at 120 
feet ‘altitude for an hour 
and five minutes, ‘The lat- 
ter was a world record, 
since Wilbur in France was 
having motor trouble and 
10 (Continwed on page 134) 
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Strange Eyes That Never cae 


first “born, 

the sense of touch. 

Later he was en- 
dowed with hearing, then with a 
voice. Now it is announced that, 
thanks to electric eyes, he is to 
possess the sense of sight as 
well! Marvelous light-sensitive 
electric cells, more responsive 
than human eyes, are being put 
to amazing new uses in factories, 
offices, and homes. This absorb- 
ing article tells how they can put 
out fires, detect burglars, sort 
-cigars or yeast cakes, and perform 
ts of magic to relieve us of 

and drudgery. 


By 
ARTHUR A 


TUART 


A New York lecture platform, 

the other night, a young man 4 robot iespector! Whea wrapped yeast cakes, on a maving belt, pase under the scrutiny of this elec- 
towed « match into a pan con- tree" wie the peer ae eutomaeoy neces of a ob nel hh 
tai soline and kerosene. 

From the seething flame arose black the Westinghouse 


lectric and Manu- swung down, without human interven- 


clouds of smoke, whirling through an in- facturing Company, at a meeting of the _ tion, and pushed the defective package off 
conspicuous beam of light that passed American Institute. He placed a dozen the belt! 
above them. ‘Then a faint click—and wrapped yeast cakes on a moving belt. Repeatedly the device passed properly 
frosmotbering gus teched fom a cok Three of hem boraso yellow trademark, wrapped packages, to swoop down ug 
finder standing near by. Ipstantly the those with missing labels and summarily 
fire was out deposit them in a rejection box. Such a 
‘An “electric eye" had the device, Breisky pointed out, may prove 
first wisp of smoke and had turned ia ‘of revolutionary importance in industry, 
alarm that set off the extiqguisher. )So\ where inspectors now must sit all day 
practi fire watching for faulty. articles that pass 
warden that soon it m Fay used the fourth, with no them on a swift-moving belt. An electric 
to protect large rooms and offices. In- label. A little gasp arose from the spec hat “never gets tired,” cbuld replace 
deed, an castern manufacturer of fire ators. Deliberately a metal arm had with its superhuman infallibility 
protection devices already is pro- Meanwhile another electric eve 


stationed at the doorway’ of the 
dining room at the New. York 
demonstration, had carefully 
‘counted the 200-odd guests. as 
they stepped past the intangible 
harrier of a ray of light. “Every 


ducing the outits in quantities 
Not a new device is the “elec- 
tric eye,” the photo-electric 
cell. ‘This versatile robot, that 
obligingly releases a flow of elec- 
tric current whenever a beam of 
light falls upon it, sits in a thea 
ter's projection room and controls 
the voice for the talking movies. 
When photographs are dispatched 
by wire or radio, the electric eve 
is called into service. ‘Television 
would be impossible without it. 


accompanied by a click of the 
counter. 


A theater or a p 
such a device would register 
mber of patrons automat 


But some of its newest magic cally. even 

slmost transcends the imagina- it, for it is not necessary to use 

tion. Tt ean detect burglars that fan ordinary beam of light. In- 
Visi 


step past an invisible ray and give 
the alarm; it rejects: defective 
articles on a moving factory con- 
‘veyor with uncanny accuracy: it 
can count people or automobiles 
with unflagging exactness by the 
shadows they cast upon it. 

Some of these wonders were 
demonstrated recently by John 
Y. Breisky, research engincer of 


violet 
serve as well. 
be made that are sensitive ex- 
ly to these rays. And this 
Teads to another sen- 
Sational application. 
From alamp carefully sereend 
to appear pitch-dark to 
fn invisible beam of ult 
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light may be’ shot squarely across the 
front of a safe or bank vault to serve as a 
burglar alarm. ‘The moment an intruder 
steps in front of the beam and casts his 
shadow upon the sensitive cell, upon 
which the beam is trained, a distant alarm 
is set off, unknown to him, and the police 
will arrive in time to catch him red- 
handed. 
thes remarkable devices using the 
magic soon are likely to become 
Standard tools of industry. Smoke re- 
corders, now in commercial operation, are 
only samples of what is to come. 


[OT long ago onie of the world’s largest 
‘bank note printers inquired if an 
“electric eye” apparatus could be built 
to solve two of its peculiar problems of 
ning seine comnoriser, Ta male 
ig bank notes, every scrap of the 
paper used must be counted at each stage 
of the printing to assure that none falls 
{oto the hands of rogues who might 
rint spurious notes upon the genu- 
Iie paper. Engineers responded by 
demonstrating an electric machine 
that would automatically register, by 
Ueir shadows, the numberof sheets 
of paper pass ven point. 
reas ates eae iu 
that of matching colors. ‘The more 
accurately this concern could print notes 
in uniform colors, the harder it would be 
to counterfeit them; for a fake of slightly 
different, shade could instantly be de- 
tected. Again engineers perfected a light 


sensitive cell that could detect and record, 


top row in a box shall be of uniform eg 
therefore manufacturers have sorted 
cigars by hand into different, colors. 
‘Trained workers, can distinguish seven 


tric machine is being developed which wi 
of ten different shades. 
‘written, engineers of the Hol- 
land Tunnel, the great vehicular tube 
under the Hudson River that connects 
New York City with New Jersey, are 
testing the installation of a newly- 
developed eye, buried in the pavement, 
that automatically counts ears passing 


‘A robot that puts out Sres, demonstrated by Joh V. Breaky, West- 
‘helneer., When he toscs a Lighted match into = pan of 
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Siping a beam ot 
Tighe, causes photon 
chew cal in tie 


Below: An operator. etch 
ing the celle dial of the 
‘hive, can tel wt all times 
the volume of tube trae: 


cover it by responding to their shadows. 
‘The complete apparatus proposed, a t 

umph of mechanical ingenuity, will serve 
the double purpose of regisgrng the total 


ing over an electric 
at the tunnel entrance and backward by 
‘each car that, leaving the tunnel, darkens 
another “eye.” Subtracting the cars 
that have emerged from those that are 
entering gives the total number in the 
tunnel, which serves as a constant check 
‘on the indicators that register the fresh- 
nese of the tunnel air. 
An elevator manufacturi 
‘ung the use of an electric eye that 
would prevent auto- 
matic doors from elos- 


is st 


light shot across the 
entrance would give 
the means of control. 
Other novel uses have 
been suggested. Elec- 
tric eyes in subways 
ould do away with 

ly keepers now sta- 
tioned in underground 
booths to note the 
arrival of trains, for 
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the middle of the track and ope 
by a light overhead, 
‘Coupled with a railway signal, an 
electric eye may safeguard passen- 
through a new British inven 
Tn London a model railway is 


running past a danger signal is 


without the intervention of any human 
hand. A beam of light is shot 
across the track, falling on t 


tell; if interrupted by a pas 
‘action of the cell is deter 
position of the signal, A“ 
permits the train to pass; but a 
Indica 


dange 
in causes the eye to spring into 
‘action and, through elect 


the engineer of a speed- 
Eto lie down in 


Snokeecorders using the eye may now 
ounted ina nmokestack 
they warn of 
wasted fuel, as indicated by the smoke, 
tnd of ale pollution, either 
record on ‘a chart’ or by ti 
alarm bell when smoke thicken 
Tn every ove of these applicationsthe 
“electric eye” iteelfis a small glass bulb 
onfinary radio vacuum 
is coated with 
‘a thin film of light-sensitive metal—s 
ss potassium, sodium, or caesium, 
is the coating that gives the bulb its 
‘magical properties, for when a beam of 
light falls upon it, 
charged particles shoots from this coating 
to a ring of metal at the center of the 
tube "f dectrie wires are connected to 
both the coating andthe metal Ting, 
current fos tween them sang an he 
pee vapnce filed with the 
charged pasties, Coupled in an electric 
cireuit, such a “photo-electric cell,” as 
aginesra know itt performs all the wor= 
ders that have been described, for it 
makes and breaks the cireuit in response 
to light and shadow. Tn inspecting yeast 
cakes, for instance, the light reflected by 
& tinfod wrapper actuated the cell and, 
through it, an electric rejection lever. In 
‘counting persons who interrupt the light 
Tram, the opposite effect occurs. The 
Gectric court in (Continued on 
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Steamer Carries a Mile of Cars 


Loaded Freight Train, Hoisted 
Aboard by a Mammoth Crane, Is 
Swallowed by Ocean Ferryboat v WALES | 


| woyec 
LOADED train almost a mile How fight aes 
Tong disappears into the hold of Sloxded snd di. 


forse 
monster ocean ferryboat, two nthe’ sotd"and 
thirds the sine of the iner Mane Sint Se 

retania, which recently began ‘aio. Imet shows 

rating between New Orleans, La.,and fhe cars ta place, 

wana, Cuba, ‘The freight ears, hauled 

to the dock alongside the Seatrain, as the 

vessel is called, are picked up in cradles 

hy: a giant crane and lowered into the 


Sear Eim rosiTiON ANDEAR iy 


hold, "The capacity of the loading. ma- . 
chine is a car every six minutes, Each EZ Y re 
time « ear is placed abourd, another Z Ze ae 


sous > 
sawey esi Roasuo weke canbees ane 
sevtione ° Paseion Pom AF 
Shvitanrs 


Los 


Se aOR 
eat "situs 
PRRs 


having four parallel tracks, hold the ears. 
‘The capacity of the ship is ninety-five 
i, le long. ‘They fisty-two fot, three 
ts steam engines, burning 
fuel, develop 3,000 horsepower 
Ae eve the ingle ve 
sel at a service 5 ven 
‘nots an hour, 
new Seatrain service 
they are lowered into the hold to the | [| allows freight to be loaded in 
level of the track, a mechanical puller |/ 7 cars at factories in American 
draws them into place. ‘To prevent the 5 Cities located at a. distance 
‘ears from rolling or tipping in heavy seas, 
the wheels are braced at each end by 
special bumpers, while steel arms, locked 
‘against the side of the cars, prevent them handling and rehandling the 
from rocking. . . contents of freight cars at the 
‘This Leviathan of ferries was built in steamship piers and protects 
Scotland at a cost of about 87 Tis the packages from breakage 
Tength is 427 feet six inches: its wis and pilfering. 


OWING the underwater new 
the sea is part of a process which is 
Proving a new ind of fer for I 
tock. Kelp, formerly collected for the 
extraction of d potash before 

methods of obtaining 
them were devised. now is being harvested 
ground, dried, and fed to farm animals 
{to supplement the grain and hay harvested 
oon solid ground. ‘This undersea vegeta- 
tion is employed also asa fertilize 


M 


ie for 
it, the kelp was demonstrated re- 
tly in Los Angeles Harbor, Calif. Tt 
‘consists of a scow, at the prow of which a 
‘machine resembling a hay loader descends 
into the water. ‘This is an inclined frame 
sh passes an endless belt of 

piked crosspteces. At the bottom sharp 
Blades shear off masses of the seavee 
mn the crosspieces and are 
the moving ladder and de- 


Fishless ‘‘Cod Liver’’ Oil 
Made from Yeast 


perfected by Dr, Charles E. Bills of 
Mille, Indiana. ‘The power of cod liver oil 
to build bones and prevent rickets is at- 
tributed to the presence in it of a chemical 
substance, ergosterol. ‘This substance is 
also found, in an inactive state, in yeast 
fand in certain fungi, and can be made 
active by exposure to ultra-violet rays, 
cither from the sun or from artifical 
rees. ‘The yeast ergosterol is then dis- 
solved in peanut and cottonseed oils. 

Besides being without an unpleasant 
taste, the new product, itis said, will not 
spoil or become rancid. 


No Sterilization by Radio 
YY A false analogy between radio 


radio upon the fertility 
Tt is well known that X-rays have the 
property of causing sterility, but experi- 

‘Nemours-Auguste 
who recently re- 


‘waves have no such effect. 


st 
; Mower Harvests Fodder from the Sea Bottom 
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the seow. The ocean hary 
‘as it comes dripping from the water, is 
piled in the hayracklike deck compart- 
ment of the scow. 

"This sea-bottom food, rich in iodine and 
potash, is expected to prove a valuable 
addition to the diet of farm animals, and 

‘rabbits and poultry. ‘Tests of its 

ial effect upon different kinds of 

animals are being made in a Los Angeles 

laboratory, where rats are being fed the 

new diet. ‘The dried seaweed is added to 

their rations in various quantities, and at 

intervals the animals are subjected 

to an examination and weighed to sce 
how the food is agreeing with them. 

The Air Above Your Home 

Is Yours, Say Experts 

F YOU own a piece of la 

ship extends down to the center of the 
‘earth and up to the sky, according to the 
National Association of Real Estate 
Boards. You may sell or lease the air 

A led property, it contend 
athorities, however, are 
their belief that a landowner 
wera from flying ove 
st the air is analo 
‘and that f 
as long as it do 
jure the property in any 
‘way of prevent the owner 
from using it. 


Italy Originator 
of Ice Cream? 


IHE honor of originat- 

ig ice eream is claim- 
ed by Italy. Records at 
Florence are said to show 
‘a thriving ice cream busi- 
ness flourished there in 


that she ‘took her own 
“gelateria,” or freezing 
plant, along. 

By 1775, the dessert 
was known in France, 


England, and Germany. 
‘The first advertisement of 


ice ream in New York appeared June &, 
1780. ‘The delicacy was introduced to 
Washington by the widow of Alexander 

+ in honor of Presi- 
id the first wholesale ice 
siness was started by Joseph 
Fussell, of Baltimore, in 185 


“Wishbone” Tubes Detect 
Approaching Vessels 


LOATING wishbone" is the lat 

est safeguard for vessels against sub- 
Uhrough fogs. ‘The strange detecting in- 
strument, resembling a robot. with bow 


I 

pedo-shaped tubes, Iti 

water attached to an electric cab 
When a submarine or other 


I impulses 
the wire to. recording 


Launching two of the detectors from a power boat during rece 
fente at Boston, Maen They signal approach of anoter Wess 


‘Max, 1929 


Mothering a Brood of 12 Submarine: 
4 


TKE a hen with a, flock of ducklings — 


the Holland, mother ship of a 
U.S. submarines, watches the unde 


ten of the speedy 
ubmarines and a 


beside 


shown in the photograph 
from a 


lane circling overhead. 
nding at at- 
tention in readiness for the signal 


for maneuver practice, 
‘The Holland has been stationed 
in the Pacific, off Californ 


Blades Cost Shavers 
$38,000,000 a Year 


ORE than $88,000,000 worth 

‘of safety razor blades are 
‘made in the United States each 
year to replace those dulled by all 
Lins of beards, report of the 
Department of Commerce reveals 
During the same period, $1,230,000 
worth of razors to hold the blades 
‘eame from the factories. 

‘That straight-edged razors are 
still in demand is shown by the fact 
that more than $300,000 worth are 
manufactured every twelve months. 
Pocketknives reach a total of more 
than 85,000,000, while scissors and 
shears re only 1,000,000 behind. 


How Airplane Carrier 
Crews Keep Fit 

TEN who care for the war eagle 
nesta of the U.S, Navy have 

to} keep in good. physical condition. 
Early every morning the men of the 
airplane earrier Tine up on the 
ng deck of the vessel for calis- 

SES ier the rn 
fom, caucurry forty combat planes and 
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‘The inventor with # model ofthe new elevator, show 
ling bow it tranaers grain from ships to away car 


thirty-two bombing machines. It is elee- 
trically driven, and all the turrets, 
rn. and funnels hpi gre e = 
side, leaving a spacious deck clear for t 
planes to land and take off. ‘The electric 
current used to run the Saratoga could 
Tight a city the size of Boston, Mass. 


Onion’s Light 
Photographed 
N_ ONION 


Tight capable of 
lating i 
and growth, Ralph R. 
‘Mellon, N. von Ra- 
shevsky, and E. von 
Rashevsky, of the In- 


stitute of ' Pathology. 
Western Pennsylvania 
Hospital, Pittsburgh, 


photographed the light. 


—_, 


ae: carn 
New @rain El of i 
Carkoes) AMloyhalleall 


ve, eat be 
‘as-one compartinent. 
ship is emptied and the vessel 
ahead for an attack upon t 
partment, A model of the i 
the picture at the left, 
din the weighing de- 
120 Board of Trade, 
where the inventor is weighmaster. 
Three Men Have Wild Ride 
in Runaway Balloon 
RUNAWAY balloon recently carried 
three Germans on a wild, uncharted 
it across Holland and the North Sea 
tand landed them near Aberdeen, Scot- 
land, ‘The occupants were a farmer, a 
dentist, and a doctor. Soon after taking 
off, near Leiprig, they discovered that the 
vaive for releasing gas to bring them to 
earth had stuck, and that they were at the 
semey ofthe ewes 
ring the night, they were swept over 
the North Sea and driven along the coust 
of England. A shift in the wind woul 
have carried them out over the Atlant 
At three o'clock in the morning, they 
Sighted a light, which proved to be Aber- 
deen, but the gale whirled them away in 
the direction of the snow-covered crags of 
northern Scotland. wydrogen. gas 
seeped through the envelope of the bal- 
Joon. it sunk nearer the earth, the hasket. 
finally catching in a tree on the top of a 
high Lill, "THE allowed the occupants to 
climb to the ground in safety. 
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ENE. eng of sl th parson 
els of Douglas fr in & new 
joe dorcel cessetiy by Lang: 
Washington, lumber" compa 
‘The’ pictures, “called xylograven, wil 
decorate the waiting room ef a railway 
the Pacite Northwest 
the unusual pictures, 
cls are plated over the panels before 
they are submitted to the etching treal- 
toasts A stream of eroding sund grains ie 
then played over the panel eating away 
the soft grain deeply” and” accentuating 
the hard! but 
cpr hy the se “Ths, 
ching proceas is complete and the sten- 
tily removed, the design stands out in 
fell with a background of raised and 
Fovere line of won Lie‘, and 
PB another wetbod, the natal grain 


" y 
Pita? 


ig Petkeeht 


Gis 


Two bewutiful mountain views etghediby dad injtodeeh te. Tyee 
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Pictures in Wood Etched by Sand 


patterns found in slash grain Douglas fir 
Bre etched into reliel. ‘This process 
scours out the soft wood, emphas 
the innate artistry of the hard. grain 
figures. It also gives the completed panel 
worn, mellowed effect similar to that of 
pices of driftwood. 

‘The scenes depicted in the panels for 
the railway station include a logging 
scene and two mountain views, one of 
Mt. Baker, the other of Mt. Shuksan, 
both in northern Washington. ‘They 
are framed with fir figured by etching 

(Crests, fraternal insignia, and. panels 
of ornamental scrollwork of unusual ap- 
pearance are created by a similar process 
Gneedar lumber. ‘The cedar is adaptable 
to exceptionally deep etching that em 
blazons the design in high relief against 
background of straight grain “which 


oe 


* 


‘The wondertui chrysenthenm plant, with i pyramid of $23 blowsoms, ail growing from single 


fem, Ie'was prown in. Japen- A framework of bamt 


boo bole the stale to form the pyramid: 
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Women Drivers Have More 
Accidents, Survey Shows 
rs 
three as f'n man is at the 

wheel, “At least that is the conch 
arrived at from a survey covkring elev 
months, made recently by Dr. Morris 
5. Viteles, “Assistant Professor of Ps 
chology at the University of Penns 
vania, Philadelphia. 

"The accident records ofa tax 
pany employing 150, women 
men were examined. 
operated the sam 
similar conditions 
of the same corps of shop 
Yet the records showed that the 
drivers were in three times as man 


serious as the ones occurring to 

driven by the men. On the other h 

Dr. Viteles pointed out, the overcau 
‘the women often res 


523 Chrysanthemums 
Bloom on a Single Stem 


5 
With the nourishment brought from the 
Ei 2 le sem: arte plan, 
to the royal family in Japan, 
‘a whole roomful of blooms, A 
‘of light bamboo held the stalks 
in uch a postion that the plant appeared 
to be a huge pyramid of shaggy flow 
‘Jepan is noted for its chrysanthemum 
beds, some of the finest being found in 
the Hihiya Park, in Tokyo, where the 
unusual plant with its half-thousand 
blooms attracted crowds when it was ex- 
hibited recently. ‘The chrysanthemum 
‘originated in the Orient. ‘They were first 
found in China. 


k Yard “Observatory 
Built of Wall Board 


BY TAKING a fo ste from his back 
door, Robert E. Millard, of Portland, 
Oregon, enters a remote world of stars 
anets. He has constructed in his 
erm back yard what he believes tobe the 
only privately owned observatory on the 
Pace cout Housed within tia four 
incl ‘ing telescope which brings 
many heavenly bodies almost within 
hailing distance. 

‘The building was constructed of fiber 
wall board nailed to a framework on a 
concrete foundation. ‘The construction 
‘of the dome was simplified by the use of 
this material, as the fiber boards, eut into 
sections, could be bent and fastened to 
the rounded framework of the roof. 
Millard is a musician whose hobby is 
astronomy. 


Makes Coats You Can 
Wear Either Side Out 


wented a re- 

versible coat that can be worn right. 
side-out or inside-out. After two years of 
experiment, he discovered a means of 
constructing the garment so it has the 
appearance of a wel-tailored cout which- 


lemonstration recently, he pulled 
smart, double-breasted blue nap 
‘overcoat, ‘Then, reversing it, he was clad 
in a well-cut gaberdine raincoat 

belt. "He says he can make a twin gar 
ment of a raincoat, a dinner jacket, 

oat, or an overcoat. 


other pages appear such 
iverse things as a new 
giTosomotive the atest gait | 
hag, bie 


Of research, extracrdinary peo- 

ley amazing adventurer all 

these pass before your eyes 
Porvuar 

Scrence MONTHLY. 

dred: 


each ‘month in 
Hun- 
‘of fascinating articles | 
‘and illustrations: ene 
tertainment, and Keep you in. 
step with scientific progress. 
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Curious Apartment House Built by Nature 


TEE ind asthe 
rehitect of a 
strange apartment 
dipeling for members 


solid stone i 
terior oft 
infrequent 
country, lying in Cen- 
tral Asia between In- 
dig and Mongolia the 


ments,” most of them 
consisting of but a 
single room. 

‘The holes in the base of the eli 
picture are the doorways leading into 
these rooms. 


Our Best Snake Stories 
Are Wrong, Says Expert 
MESSY. the popular betes, about 

are wrong, according to 
Karl P. Schmidt, assistant curator in 
charge of reptiles ‘at the Field Museum, 

¢ belief that counting the 
rattlesnake will tell its age is 
rarely substantiated by fact, he declares 
Equally erroneous are the ideas that a 
rattlesnake will not cross a horsehair 
rope nor a chalkline; that it lives at 
Peace yrith prairie dogs, and that it is 
possible to be poisoned 
contact with an od brok 


poison. ‘The reason 
who take whisky for snake 
bites often recover, he de- 


clares, is because, most 
snakes are not poisonous 
and frequently people ima- 
sine they have been poi 
toned witen they have not, 
‘Other widely-believed 
“snake stories” which he 
lisposes of are the, tales 
about “hoop snakes” that 
take their tails. in. their 
‘mouths and rol 
“low snakes” that poison 
with a blast of their veno- 
mous breath; “glass snakes” 
that break into pieces when 
struck with a stick; and 
“milk snakes” that’ suck 
milk from cows. 


Its Front Door 
Is a Tunnel 


QUEER “cliff swallow 

dwelling” has been 
built at Rottingdean, near 
Brighton, on the southern 
coast of England, by a sea 
captain, Thirty-five feet 
below the floor of the main 
building a doorway leads 
into the face of the sea 


DZys 


( re enn 
Se ee 


iff, connécting with a tunnel and stair- 
way’ that rise to the house above. ‘This 

‘an entrance and exit directly from 
Eni to the ovens beach, 

‘The design of the building itself is 
unique, The center of the roof is in the 
shape of a dome. In its 
house suggests a vessel 
the sea. Some of the windows, as can 
be seen from the illustration below, are 
designed to resemble portholes: 
decorations of the dwelling are si 
those on a ship, 

Large windows, facing the water, 
afford a clear view of the sea, so the out= 
Took of one sitting inside the structure 
gives the impression of being on the upper 
deck of a steamship. 


= 


Bus Runs~on~ Extra ‘Wheel 
If a Tire Goes Flat 
HEN a front tire blows out on a 
new type motor coach, recently 
demonstrated in Los Angeles, Cali, the 
passengers are from accident by 
4 solid steel auxiliary wheel attached to 
the axle behind the main wheel. 
‘There are two of these emergency 
wheels, one on each side, ‘They are fitted 
with solid rubber tires and are two inches 
smaller in diameter than the main ones. 
‘Thus they touch the road only in the 
event of a blow-out or puncture, when 
the smaller wheel holds the deflated 
tire from the ground sufficiently to pre- 
vent rim cutting while the heavy couch 
is being brought to a stop. 


Advocates Prohibition of 
Teeth-Decaying Food 

F DR. JOHN P. BUCKLEY, 

tist of Hollywood, Ca 
‘a new amendment to. the 
will prohibit eating foods that dee: 
teeth. At a recent meeting of the Cl 
cago Dental Society, he declared that the 
dint shoeld je. Uinited to rough fot 
which stimulate the gums and supply 
needed vitamins to the blood. 

‘At the same meeting, Dr. E. E. Dalton, 
of Chicago, estimated’ that Chicagoans 
‘wear $10,000,000 worth of gold teeth. 
and. that $15,000,000 in gold teeth 
is buried annually in the United States 


Bullfrog Army to Fight 
Alaskan Mosquitoes 


ULLFROGS from Oregon are going 

to the aid of Alaska in their fight 
‘against. mosquitoes. Alaska has been a 
mosquito paradise because the country 
has contained no frogs, itis said. ‘The vi- 
cious stinging of the insects caused misery 
to many “ sourdoughs” in the early days, 
and still bothers inhabitants in summer. 


POPULAR SCIENCE MONTHLY 


sree 
jntendent of the Alaska division of the 
U.S, Bureau of Education. If they clean 
up the pests there, others will be put to 
‘work on the mainland. 


Auto Engine Loses Power 
in Damp Weather 


OES an automobile engine give 
2), nore pomer in dry or damp weather? 

fany motorists are under the impression 
that the motor works best when the 
mosphere is humid. Recent laboratory 
tests, however, showed that power de- 
creases as humidity increases. When 
the humidity is high, the combustion 
rate is slowed up, resulting in apparently 
‘smoother engine operation. 

‘To obtain the most power available 
under humid conditions, says A. W. Gar- 
diner, of the General Motors Research 
Laboratories, who made the test, the 
‘spark should be advanced considerably. 


Afrtta Hunter Briftgs *Em 
Home on Motorcycle 
MACHINE that can outrun beasts 
of the jungle is adding a new thrill to 

hig game bunting in. Africa. Donald 
Ker, an Englishman living at Gilku, in 
Northern Nigeria, re- 
‘cally trodeoed Ue 
motoreyele as a mount. 
for his hunting tri 
inthe Sudan. Already 
i et — 
leopards by use of his 
speedy machine. Hach time, 
fter the big jungle cat was 
shot, he lifted it across the 


handlebars of his motorcycle 
and drove it in to Gilku. 

‘The motorcycle can follow paths 
and trails that would be impassable 
for an automobile, Ker explains, 50 
itis an ideal mount for African hunt- 
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Astronomers Say the Moon 
Is Brown; Mars Green 
oon is not. white, is brown; 
‘Mars is not red, it is green! 

These are the latest suggestions of 
astronomers, A committee of the Car- 
negie Institution, in Washington, D.C. 
reports that the apparent silvery. wl 
nese of moonlight is due to contrast with 
the darkened sky. The actual color of 
the moon, they believe, is the dull brown, 
of weathered rocks. This suggests that 
the surface of the satellite may haye 
heen weathered by oxidation, at sore 
previous time, although the moon is 
Known to have no atmosphere now. 

‘Mars, according to E. J. Gounod, of 
the Amateur Astronomers Association of 
New York City, may be covered with 
green vegetation like the earth. ‘The 
reason it appears red, he says i that the 

ight rays have to pass through the at- 
mospheres of both Mars and the earth 
before they reach our eyes. These atmos- 

pheres filter out the blue and green 
rays but allow the red rays to pass. 

three reasons most often given 
forthe rd color of Mary are that the 
planet is “rusty” with iron rust, 
that its soil and rocks are red, of 
that it has red vegetation, 


“Skinny” Men Smartest, 
College Tests Show 


0 THIN men have the most 
brains? ae 
Recent investigations at Lafay- 
ette College, Easton, Pa. veem Yo 


answer “yes.” It was found that 


those who were underweight stood 
higher in their studies than those 
pho were normal or overweight. 
ye study was made under super- 
vision of Professor HL. E, Brow, 
Director of Physical Education, 


groups—underweight, normal, and 
overweight. When their school rec- 
rds were examined it was, found 
the superiority in the standing 
underweight men over the normal men 
was about the same as that of the normal 
men above the overweight men. 


Lock for Emergency Brake 
to Prevent Runaways 


AMSEY supe of automobite lock, nas 

designed to prevent thieves 
from, the machine and to 
a not Fun away 
whey jt is parked on a hillside. Tt locks 
the e brake lever so the brakes 
caunot, be released until the owner re- 
turns, \Turning the key in the lock after 


Fy) SPR fis et 
BSE Rs we 


hole'in a special quadrant. This 
holds the lever in position until 
the key is turned again, lifting 
the rod. ‘The device is es- 
ially designed to 
Folds heavy truck 

on a down grade. 
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Artist Weaves Portraits 
from Human Hair 
MAN hair is the “paint” used by 
FAG, Boruchot, a Russian eae to 
form pictures which, at a are 
satd tobe indistinguishable from of 
ngs. When he was ten years old, 
hoff was iced 10 a hairdresser 
‘and continued in this work for twenty- 
two years. During that time he had the 


terest in 
‘As he works, he blends the various 
shades of hair together on his palette, as 


Europe. 


fan oil painter mixes colors. His canvas is 
‘piece of silk or linen cloth. His brush is, 
a fine knitting needle. He knits the 
strands of hair to the cloth by a method 
which, he explains, is similar to that used 
in making the famous Gobelin tapestries. 

Boruchoff has expressed fear that the 
bobbed hair fashion may kill his art, as he 
needs long strands for his work. 


A Substitute for the 


Bulky Golf Bag 


TToavor the ee parte 
over to pick up a ft 

adap ntl from 
E.R. Barany, a Madison, 


Ee! the clubs are locked in place, 
cach in a separate compartment, 
by Dar. that, olds them with 
rubber cleats, When the ready 
to choote seu fr the next at this bar 
is released by pressing a button operating 
the locking catch. “Only a fifth of the 
I time is needed to select a club with 
device, the inventor claims. 
‘The stand is carried by a rubber grip 
on the side of the frame. When it is 
placed on the ground, a Tight metal sup- 
Port swingsout tooholl it ia a slightly 
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inclined position. ‘The material 
of which the device is con 
Structed, says the inventor, i= 
‘ composition combining 
pe tgeigeesd and 
fem Seven cubs and four golf 
balls ¢ into the rack. 


Golf Club Picks Up 
the 


RUBBER 
ached to. the 
handles deaigted tag 
ajay with the bother of 
jing to pick up golf balls 


fn the green. 
When this p is pressed 
down over the ball, it fi 
snugly around it, holding it 
fast. "The cup can be removed casi 
is in the way when the club is in use. 


fit 


RubbessDawi Dugedse/ 
Rack Does Double Duty 


FLEXIBLE luggage carrier for auto- 
mobile running boards serves the 

le purpose of holding Iugmage and. 

notin use, of protecting the 

the rusting rd. fom beg 

by persons entering the machine. 
ists of a wide band of rubber 


attached to the body just above the run- 
ning board so that it can be stretched out 
to ‘and luggage during a 


trip. When the luggage is removed, it 
snaps back in place. 

Because of its resiliency, the maker 
says, it holds the I Securely and 
prevents bouncing. ‘The holders are 
‘manufactured in a variety of colors to 
match the shades of different cars. 


They're Taking the Chill 
Out of Ice Cream 


YOUR mouth aches after eating cold 
ream, you may soon be able to 
buy “warm” ice cream to suit your taste. 
A “research chemist, G. D. ‘Turmbow, 
formerly connected with the University 
2 cate ta weectel s poner 
making ice cream at a high temperature. 
‘The confection produced by the Turn- 
bow process has smaller erystals and is 
made by freezing. ‘The product. 
demonstrated recently before a conven 
Hon of, ice cream manufacturers in 
fornia, is expected to prove popt 
during winter months hen the consump- 
ice cream usually falls off. 


the club lifts the gol! ball 
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Talk to Byrd 
from Panama 


MEX in furs, 
standing on the 
ice of the Antarctic, 
talled ‘with men per: 
spiring under the 
tropical sun recently 
when communication 
was established be- 
tween members of the: 
‘U.S, Army stationed 
Byrd expedition ‘et 

on ‘at 
the Bay of Whales. 
‘The words sped from 
Balboa, Panama, to 
‘the Antarctic wastes 
and back. 

‘The feat is considered a triumph for the 
new type of low-powered, portable short~ 
ave et ded Yor the omy” Si 
Corps and used in the experiment. ‘Tt 
small storage batteries operate tho trans 
mitter of the portable set, which has 
been used to communicate with stations 
up to 8,000 miles distant, 


Millions of Reptiles 
Killed for Leather 


TT O,SURPLY the demand fr rep 
ile leather for shoes, luggage, 
and hand bags, more than a mill 
alligators, a. million other lizard 

'300,000 snakes were Killed last 
year. ‘The alligators come chiefly 
rom Mississippi, Louisiana, Florida, 
Mexico, Central America, Venezuela, 
‘and Madagascar, ‘The Amazon 
River, of South America, contains 
more alligators than any other stream 
in the world.” Many of the lizards come 
from far-off Borneo and Java, while the 
Dutch East Indies supply most of the 
python skins. 

Few farms are maintained to raise 
reptiles for their skins. The growth of 
large snakes is too slow to make such a 
venture profitable. Before they are killed, 
the snakes mst be from six to trent 
fect av at whieh 
alligators” are killed for their hides is 
‘atimated to be fifty years. 

Three Hundred Times 
as Sweet as Sugar 


RARE perfumes, Savorings, nd ewects 


corneobs in “Se Jaborator 
Towa Dr, Henry. Gilman. 
and A. TT 
compotind about $00 times ax sweet as 


sugar, they report, has been created from 
the waste material. If tests prove it harm 
less to the human system, it may become 
widely used for sweetening foods, espe- 
cially for diabetic patients. 

‘Other compounds may possibly be used 
for maple or walnut flavoring, or as an 
added flavoring for coffee. From the 
‘corncobs the chemists have also produced 
raisin, caraway, and apple flavors, as 
well as rare perfumes, one resembling 
cchampaca, a heavy. fragrant odor of the 
flowers of an East Indian tree. 

Still another product of these labora- 
tory workers is a local anwsthetic, pre- 
pared from cobs, which is said to be 
approximately as effective as novocaine. 


erent the unigos dwelling, ches GC for 
the materal beeause ft provides dead 
face in the walls to protect the interior 
from cold in winter and heat in summer. 

“The house stands on a foundation of 
cement blocks, except for the porch and 
Steps, which are supported by" the tiles 
‘A twooden framework, sheathed with 
boards in the usual manger, was frst 
erected and the tle “logs were Taid in 
coures like brick veneer up the sides. At 
corners, the ends of the tiles overlap in 
tris-cross fashion, mulch as did logs in the 

x, Where the ends of 

the tiles are exposed, they are closed with 
cement colored to match. Th 
deadair space and prevents binks and 
flere from ext 

"The cost of the u 
have been moderate as compared with the 
cost of constructing @ conventional type 
wood or brie hi 


Trees Worth Mi 


HAT is a tree worth? In answer to 

that question, Dr. Ephraim P. Felt, 
former New York State entomologist, re- 
ports that fifty fair-sized elms were Sold 
recently at $5,000 apiece and that many 
trees are worth $10,000. He estimates 
that the trees of Greenwich, Connecti- 
cut, for which the town is noted, are 
worth at least one fourth the assessed 
value of the town. This would place the 
total value of the trees at approximately 
825,000,000, 


Do You Know a “Decibel?” 
It’s a New Unit 


VEEN zoypenr someone speaking of 
“decibel,” it is not a man with a 
colin his head talking about a decimal: 
Ttis a telephone engineer using the latest 
‘addition to the list of scientific units. 
‘At-a recent conference between repre 
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Curious “Log House” Built of Drainpipes 


‘The nouse with rainpipe walle Left: Corner of 
Geeling shown “log cabin” mato of Sosmng 


Graham Bell, inventor of the ielephone. 

Because the “bel” is larger than is needed 

in practice. it one tenth as large, 

called a decibel, was accepted for pact 

the engineers. 

Helps You Pick a Cinder 
Out of Your Eye 


T device, small 


Duellet. of New 
removing cinders or 
reyes. Afive-power 
ifking mirror, one inch in diameter, 
hw wire clamp by which it is 
attached to the little finger of the left 
hand. While the mirror is held before the 
irritated eye. the thumb and forefinger of 
the same hand push back the eyelids, and 
ded piece of soft paper, cut to a 
point. is manipulated by the right hand 
to remove the dust speck. The eye that 
is being treated observes the action. 

Besides magnifying the eye. the mirror 
reflects light on the spot where the irri- 
tating particle is located. ‘The mirror and 
clamp fit into a small case for carrying in 
‘man's pocket or in a womal 
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A Pattern of Progress 


ACH month scores of 
achievements in many 
fields of research ‘and inven 


tion go to make up the varie~ 
gated pattern of scientific 
Progress.” Porutan "SciENce 
MONTHLY reports the news of 
these achievements in under~ 
standable stories and pictures, 
In ‘these pages you will find 
4 wealth of fascinating new 
facts to widen your knowl 
edge, ingenious "ideas that 
can be put to use, and enter~ 
taining glimpses that will keep 
you in touch with what other 
nen are doing. 


Stops Puy 


LEASANT news for sensitive-carel 
parents, to whom the hours when the 
teacher comes and tries to teach Junior 
and Mary to coax music from a piano 
mean sheer agony, emanated the other 
‘There an inventor 


teacher 0 pupil's 
+ pn ly of 
Through 


laptation of the 
rols used to instruct, 


principle of dual 
students of aviation. 


Lights Rout Two Enemies 
of Fruits and Plants 


ANGING festo 
‘on apple trees a 
tins frees Wr an fect 
aphids, or pl 
Fro. A. Franklin Shab ofthe U 
reported recently. 
the aphids grow. 
the trees on which 
fare wingless a 


trie lights 
n Christ 


to destroy the 


budding fruit. covered that 
the wingless aphids have not been ex- 
posed to sufficient light, but will grow 


‘wings if properly illuminated. 

“The, tobacco farmer's. most dreaded 
pe cimonie diseas.” which runs the 
leaf for market by forming a mosuic pat- 
tern upon it, can be killed by less than 
fifteen seconds’ exposure to ultra-violet 
rays from a quartz mercury vapor arc, 
Dr. John M. Archer, of Boyce Thompson 
Institute for Plant Research, 


Produces Shapely Pickles 


STREAMLINED, pisiss, that, wil 
appeal to the eye as well as the appe- 
tite are being sought, according to a re- 
cent announcement of the Pickle Packers 
Association. Professor George E. Starr, 
‘of the University of Michigan, has spent 
five years experimenting with cucum 
to evolve new shapes that would combine 
beauty and edibility, the report states. 
‘The result is said to answer both re- 
quirements, and the latest model of 
pickles will soon be put on the market. 
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Amateur Carpenters Build Church in a Day 


{A aroup of Milwaukee preacher carpen 


ec, Wis, 


Jearpentersand 
ne builders re- 


REACHERS tu enters 
shurehgoers bees a 
thy in Milwai 
e new Roosevelt Drive Preshy 


terian Church was erected in one 
Operations began at eight o'clock in the 
morning and by five that afternoon the 
building was complete, with electric wir- 


ing installed, chimneys and foundation 
solid ‘and with even a small 
tower rising above the roof of the struc 
ture. Painting and decorating the church 


dy in posit 


was practically finished before dark. 
‘Ad Presbyterian ni 


fers in the Wis- 


consin city were drafted to help, with the 


construction Shortly ‘efore eight the 

began appearing, with members of t 
saws and ham- 
They wore a wide variety of garb, 
ranging from well-pressed black overcoats 
fand kid gloves to sweaters and work 
ns. To withstand the cold 
wind blowing from Lake Michigan, one 
minister appeared with heavy laced boots, 
‘a leather jacket, and an aviator’s helmet. 
Forty minutes after work began, the 
skeleton of the structure was up and the 
wall boards began to go in place. Before 
‘and painters i 

first coat of 
cables, and 


‘congregations, carr 
mers. 


noon, pattof the roof w 
were giving the exterior i 
paint, electricians were lay 
plumbers were installing pipes. 


‘A building contractor, who isa member 
of one of the churches, bossed the job and 
saw that the joists and beams went in the 
right place and that the scaffolds were 


strong enough to hold the workers. 


Cave Children Had Rickets 


nosaurs and children of cave 
men had the rickets, just as children 


ABY 


of today who have insuficient, sun, 
ight and improper diet are afflicted 
with the disese. Dr. John Foote, 
Profesor of Children's Diseases a 
Georgetown University, Washington, 
D. C., states this after a study of pre- 
historic paintings and the remains of 
extinct races and animals, Egyptian 


He 
the one wi 
end of nine innings of 


mums 
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based on the old pastime of 
rinks.” A diamood, laid out on 

board about two square feet 

divided is 


."" according to the zones in which 
A player is “out” when a disk 


they land. 
comes to rest within or touching the line 


b 


‘tech plage 


senting the members of a baseball team. 
ats” until he has three outs, and 
hhas the hij 


/ 


/ 


. a8 well as the bones of early 
American Indians, show the effect of 
rickets, he says, and often in primitive 
religious pai 


ngs, the artists uncon- 


all celluloid disks 
batted balls are sn 

home plate. 

“home runs” 


fielder’s position. 
thas nine sal dks, repre 


thest score at the 
lay is the winner. 


1, 


ren a 


D 


Teport of the U. 8. 


inds Tracing Cloth Acts 
Like “Health Glass” 
ISCOVERY of acheap way of getting 


sciously depicted the effects of the disease. ultra. will allow 
Parlor Baseball Played bath A bomen 
with Tiddledywinks anada. 

f can make “hits” “rune” and ghana al raya 

with a new table b which are stopped by paper and ordinary: 


cloth, he reports. 
Besides allowing the health rays to 
pass, the tracing cloth filters off other 
iscovered. A single thickness of tracing 
‘loth between wide-meshed wire screens 
will form a curtain that will allow the 
ultra-violet light to enter the room. at the 
same 
the sun, as well as gla 
fore such a curtain, however. the eyes 
should be protected” by 
in the same manner as during treatments 
with so-called “health lamps.” 


682,308 


reducing much of the heat, Young 


ie eliminating much of the heat of 
. While sitting be- 


smoked gogutles 


Immigrants 


‘THOUSAND canaries a day came to 
the United States last year, says 
. Department of Agri- 
culture. ‘This average is the highest 
vet attained. Of the 682,308 feath- 
red. immigrants of 1928, half a mil- 
m were these cheerful yellow song 
eds. Parrots ranked next, number- 
ing 50,307. They came chiefly from 
Australia and tropical America, "As 
‘very few parrots breed in eaptivity in 
the United States, their number must 
be constantly replenished. 
imported, nearly 


Of the: 
two thirds were Mexican quail. 
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Hitching Phonograph to Radio 


How to Connect an Electrical Pick-Up That Will Switch 
You from Broadcast to Recorded Programs, as You Please 


VE 


x Y 
Fig. 1. One method of wiring electrical 
pick-up tomudio amplifier of radioreceiver. 


0 MATTER how Oh twirl 
the dlials mn your radio set, 
you. often find that you 


Gan’ get dance music just 

when your guests feel in the mood 

for dancing. And at other times, 

when you want soothing music, the 

air frequently seems filled with an 

Fcregromn Peak of jazz and 
inly dioquted advertising. 

Furthermore, ‘there ‘are mes 

ticular da suinmer, 
when th PS bad that it 
spoils radio reception except, per- 
by 7 from the nearest local Station, 

lowever, there is an easy and 
simple way to get the kind of music | 
Fo tien oe. you beg en 
ty pick-up ar a \OnOgray 
turntable Operated ‘in. conneetion with 
{ei fai Feeiver will enable you to 
listen to radio programs when they please 
jou, and the Fest of the time to mant- 
facture your own musical program from 
a selection of phonograph records. 

Most radio fa fans know in a general way 
how the radio impulses conveyed to the 
radio receiver by the antenna result in 
eae founds coming from the 
io process iv almost un- 
believably intricate if you dig down into 
the real scientific whys and wherefores. 
But you don't have to master all these 


To gtecrnic 0 AUDIO 
BIeKUP ampclrier 


a ALFRED P. LANE 


scientific details to obtain an 
adequate understanding of the 
Clecricl phonograph pick-up. 

reaching 


i 
Heetrical oxilation, In other 
words, the current is traveling 
first in one direction and then 
the other and changes direction 
between 330,000 and 1,500,000 
times a second, depending on 
what station you are receiving. 


HIS article shows you how to 
use either the audio amplifier in 
= our radio recelves of a seperate 

“power amplifier to repro- 
duce modern phonograph rec- 
ords. You should have no trouble 
following the directions for con- 
necting an electrical pick-up. 
However, if your own case pre- 
sents special problems or diffi- 
culties, explain, your troubles in 
detail, preferably with diagrams, 
in aletter to the Technical Editor, 
POPULAR SCIENCE MONTHLY. 


As the human ear cannot hear 
‘8 sound vibration much beyond 

30,000 waves a second, you 

could not hear the radio wave 

even if it were converted into an 

air vibration. Moreover, the radio im- 
pulse is extremely weak, so three things 
must be done to it before you can hear it. 
One is to make it much stronger. An- 
other is to convert it into a frequenc; 
that will register on the human ear. And 
then, when that has been accomplished. 
the sound wave must be multiplied many 
times in order to attain loudspeaker 
strength. 

‘The first of these jobs is performed by 
the tubes marked “RF” or “Radio 
Frequency” in your receiver. The second 
is done by the detector tube. Then the 
audible signal coming from the detector 
tube is raised to loudspeaker strength 
by the audio amplifier stages in your 
set. 

Most everybody knows how an ond 
nary phonograph wor needle 
follows the wavy groove in the record 
of the sound 


PERMANENT 


ee 


reinnitALs 


jel 
am 


Fig. 3. Construction of 
1 fypical balanced ar= 
‘mattre type’ pick-up. 


the groove. The dia- 


phragm transmits 
its vibrations to the 
ir and these vibra- 
ions reach your ear 
by way of tl \ 

tthe phono. 
graph converts the 
vibrations luced 
in the pa di 


| 


means, In the 
electrical 
shonograph pick-up the needle vi- 
tions are converted into equiva: 
lent electrical vibrations, ‘These 
are amplified through the audio 
Siplfyag stages of your rae 
| receiver and reproduced as sound 
through the radio loudspeaker. 
igure 3 is a diagrammatic repre- 
sentation of a typical balanced 
| armature type of electrical phono- 
graph pick-up. A strong perma 
nent magnet is fitted with double 
pole pieces, between which is 
mounted a coil of fine wire. The 
‘armature of iron is pivoted between 


these pole pieces. A socket and a 


Fer. by the use of « plug 
aod Jack eaten of etch. 


Db 
Y “x 

set screw for a, regular phonograph 

needle is jin one end of the arma- 


ture. Usually the space between the 
armature and the pole pieces is packed 
with live rubber to prevent unwanted 
motion, 


col ‘These changes in. the 
‘magnetic field generate in the windings 
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lof electric drive turntable 


Fie. 5. Mounun 
if omitted to show the motor 


‘The turntable el 


corresponding electric currents, ‘These 
currents are strong enough to give sat 
factory reproduction of the phonograph 
record inh pair of ordinary headphones 
Attached direetly to the winding in the 

up. ‘The volume i roughly 
txquivalent to the strength of signal you 

ut of ephenes ok inthe 

tector circuit of m vedio receiver, 


‘Now, to obtain loudspeaker 
ume, the process is exactly the same 
as in amplifying the sg 


detector tube in. the radi 
audio amplifier is needed 
case. Your radio receiver contains 
such an amplifier. Figs. Land 4 
two ways to do a permanent wiring 
job that will permit you to use the 
audio amplifier in your radio receiver 
to amplify the output of an electrical 
pick-up. Both methods allow you to 

instantly from radio reproduc- 
tion to phonograph musie and vice 
versa, simply by throwing a switeh 


or pulling @ plug, and without dis- 
jing the tubes in the radio re 
HE switch A in Fig. 1 may be 


cither a plain, porcelain base, 

e-ple, double-throw battery 
switch, of a panel-mounting jack 
switch of the same type. ‘The audio 
transformer shown at the right rep- 
resents the first stage audio trans- 
former in your radio receiver. If the 
terminals of the transformer in 
set are not marked, you ean iden 
the P terminal by’ checking the wiring. 
‘The P terminal of the transformer alway 
is connected to the P terminal of 
detector socket cither directl r 
the tickler coil, or by way of « radio- 
frequency choke coil 

“he wires and ¥ are the wis . 
in your receiver, were attachedsig tl 
P and B binding posts of the audio trans~ 
former, the X wire going to the P ter- 

¥, rite to the B terminal 

4+ is essentially the same except that 
fe doublescireult Jack is used instend of 
double-pole, double-throw switch 


'N FIG. 1, when the switch is thrown 
to the ‘up position, the electrical 


Dhonograph pick-up is connected to the 
wrimary winding of the first stage a\ 
Transformer. In the down 


circuit is restored to its original condi- 
tion so that the weak audio signals from 
the detector tube are applied to the wind- 
ing of the transformer. In Fig. 4, when 
the plug to which the electrical pick-up 
is attached is inserted in the jack, the 
pick-up is connected to the transformer 
and when the plug is withdrawn, the cir- 
cuit is restored for radio reception. 


Fig. 6. Complete 
eleverscetnctarmtabte and 


PoP 


AR SCIENCE MONTHLY 


The roams contro, when you are 
lucing phonograph records elec- 
treuly, eekly i sccomplcked by 
the aid of a potentiometer such as R 
in Fig. 1. The value of this potentiom- 
tter may be anywhere from. 10,000 
t0-30,000 ohms. ‘The potentiometer R 
and a fixed condenser ( usually are 
mounted in the control box that is 
Part of the complete desta pick 
tp equmeest ot supped by. the. 
dealer. ‘The function of the condenser 
to by-pass the very high frequencies: 

and thus greatly reduce the scratching 

noise produced by the needle, Some 
of the higher overtones of the musie are 
feduced thereby, but the net. result is 
improved. If you want to arrange to cut 
tven more of the needle scratch yon can 
‘ire a control aystem as shown ia Fig. % 
There the Rzed condenser supplied with, 
the outfit is supplemented by any one of 


three additional condensers at the choice 
of the operator. 
One of 


hiling & powerful audio amplifier, a radio 
i ble, and an 


teries, and a built-in horn loudspeaker. 
i the lower compartment is installs} 
the super-power audio amplifier describ 
in detail in the March number of PorcLas 
Screxce Mowrmty. In the middle com- 
partment is a radio receiver consisting 
‘only of the radio-frequency amplifier and 
detector circuits. ‘The top compartment 
is fitted with a separate pair of inner 
doors. The phonograph unit is installed 
between partitions in the center of the 
compartment, leaving space in side com- 
partments to accommodate several pho- 
nograph record albums. 

‘The use of an electric drive turntable 
has nothing to do with the electrical 
reproduction of the phonograph records. 


of powerful wio ampliber aio 
Sctnealpboweareph pick ap 


63 


‘The pick-up will work just as well if th 
turntable is tumed by the power of a 
spring wound by band, wo yoy have an 
mnograph, you can, of course, 
mount the pick-up in place of the old tone 
farm and use an extension cord to reach 
the cabinet where the audio amplifier is 
housed. Similarly, you can mount, the 
electric drive turntable and the pick: 
in some other cabinet. or even in a co 
venient bookcase if the radio cabin! 
not large enough to include it. 


HE mounting of an electric drive 
turntable such as is shown in Fig. 5 
is very simple. Tn this view the turntable 
itself was left off to show the motor more 
clearly, ‘The turntable fits over the cen- 
ter pin and is driven by friction so that 
there will be no chance of stripping the 
fully inclosed worm gearing. A special 
type of motor that has no brushes ix 
used, s0 that it cannot create elec. 
interference. 
‘course, on the 110 


opening cut in the bottom, 
into which the motor drive can be 
set. The outside measurements of 
the box are five by twelve and a 
half by fifteen inches, A control 
panel is fitted to one side and holds 
switches to control the change from 
radio to phonograph, to start and 
stop the phonograph table motor, 
and to control the volume, 

‘The high-grade dynamic. speaker 
mounted on a baffle board, which 
vas described in the April number of 
Porvtan Scusxce Moxtuuy, is 
ideal for use with such an outfit. 


TT ITE ick eit shown in Fig 
1 is at the extreme right on the 
panel of the phonograph unit pic 
tured in Fig. The P and B wires 
go to the binding posts on the super- 
power amplifier marked “Input,” 
the ¥ wire goes to the 0 to 90 volt 
binding post, and the X wire con- 
neets with the P terminal of the de- 
tector tu] i 


larnent-heating transformer in the 

iver and turns on the current t 
the phonograph motor when you wish to 
play records. ‘The remaining swit 
wired into the phonograph motor circuit 
to atop it while you change records. 


Fig. 7. The electric turntable on its simple 
{caating: showing contol panel with atch. 


POPULAR SCIENCE MONTHLY 


Max, 1929 


Useful Hints for the Radio Fans 


Trouble-Shooting with Phones 


How to Test Transformers or Other Parts of Your Set 
with a C-Battery and “Earmuffs”—Tips on Regeneration 


ITH a pair of headphones 
and a dry cell C-battery. you 
can track down many of ‘the 


troubles you may have with 
your radio receiving, equipment. | Of 
‘course an ordinary doorbell battery would 
serve just as well, but the C-battery is 
handy because it is small 

ni 


‘you know how to use them, the 
headphones alone will locate many trou- 
bles or at least determine the section of 
the receiver that requires attention. 

Tn your receiver, the electric currents 
travel in definite paths. When a break 
accurs in, one of these path reception 
stops or is greatly impaired. Complete 
‘stoppage follows any break in the filament 
wiring, but a break in any of the high- 
frequency circuits. may not absolutely 
stop the signals from getting. through. 
High-frequency currents are able to jump 
breaks, to some extent, by way of the 
electrical capacity of the adjacent wires. 

Suppose, for instance, that you 
find nothing wrong with any connectiins, 
yet the set ix dead, with no sound from 
the loudspeaker. Connect the 
cord tips in place of the P and 
rinaly of the frst audio transformer. Tt 

‘ou hear the broadcasting you 

Eire that whatever trouble’ existe Sen 
the audio amplifier end of the set and 
not in the radio-frequency or detector 
stages. Shift the cord tips to take the 
place of the P and B terminals of the 
Second audio transformer. If the signals 
are heard much louder, you can forget 
‘about the first audio stage and concen- 
trate on finding out what's wrong with 
the last audio stage, 

“Then, if one of the audio transformers 
is suspected, just hook one phone cord 
tip to'a terminal on the C-battery, con- 
nect the other terminal of the battery to 
‘one primary terminal of the audio trans- 
former, and touch the remaining cord 
tp to the other primary terminal of the 
transformer. If you hear a good, snappy 
lick when’ the contact is made and 
another when it is broken, you can be 
‘sure nothing is the matter with the wind- 

After that you can test the secondary 
in the same manner. 

If the click is extremely faint or in- 
audible the wire of the winding is broken 

some point. 


ADIO-frequency choke coils, tuning 

coils, resistances—even grid leaks— 
‘ean be tested in the same way. If you sus- 
pect that the plates of a variable condenser 
are touching at some point on the dial, 
‘you can connect condenser in series with 
the headphones and the C-battery and 
turn the rotary plates. If the latter touch 


‘Tewing audio transformer. A sharp cick 
{in phones sayy the windings are all Hight. 


Seoeoeh ee pl ac mena tae 
reed we 
mi dee 


to the radio-frequency trans 
former, and tn tm mudi tee- 
‘quency. am ticeuit to 
pape beg apm meer 
ing of the audio transformer. 
In cither case the voltage de- 
soplicd tothe grid: The chan 
applied to the grid. The chang 
ing voltage of the grid eauses's 

ing change in. the 
tow of the cestrone end con: 
sequently in the plate current 
sie etuates the transform= 
<r of the next stage following, 
eS fear tn tho ess 
Of the tant 


tery across the other terminal of the con- 

denser. If the condenser is completely 

short-circuited, there will be practically 
in the phones. 


Regeneration and Quality 


|ADIO receivers vary considerably as 
to their sensitiveness at different 
wave lengths, Many are extremely sensi- 
tive on the lower end of the broadcast 
band and much le sensitive when tuned 
to any wave in the upper portion of the 
band. ‘That is why static usually seems 
much worse on the low waves. ‘The static 
really is no worse in most eases, Tt merely 
sounds louder because, the set is more 
sensitive at that point, This also accounts 
for the fact that you often can get a 
relatively low-powered station near the 
Igyex numbers on the dial with good 
‘when a much more powerful 
tuning-in near the other end of 

ial cannot be heard at all. 
mmetimes the condition is reversed in 
using the grid resistance method of 
ing oscillation, because the effect 
of the grid resistances is much greater on 
the low waves. Tn any set, maximum sen- 
sitiveness and selectivity will be obtained 
when the radio-frequency stages are on 
the verge of oscillation. Unfortunately, 
however, tone quality, always suffers 
when oscillation, otherwise known as re- 


strives to have just enough 
regeneration in the circuit to give best 
results without unduly affecting tone 
quality. “And if he can accomplish this 
result. with not too great a i 
sensitiveness at various points on the 
dial, the receiver will be a. success— 
‘assuming, of course, that itis fitted with 
‘an audio amplifier that gives the desired 
volume without distortion. 


The Right Grid Leak 
NO,2N0 acum tubes rain exuctly 

the same value of grid ghia 
imum results, but in any case the higher 
the resistance of the grid leak the ater 
will be the sens fei i erate 
to weak A core jeu gat cmd 
greater wi tendency toward dis- 
tortion on the local ‘sation, ‘The rule, 
therefore, is to use a grid leak of from 
two to five megohms when you are hunt- 
ing distant stations, and a leak of as low 
‘sone half megohm if you are principally 
interested in obtaining the best possible 
tone quality. 


May, 1929 


POPULAR 


SCIENCE MONTHLY 


a ever get the cedlo stations In 
banca eter ho. 
Bice wil be of much Intere 


Unscrambling the Radio Hash 


When “Squealing Pigs” Get Mixed with “Dishpans” and Sour 


Sopranos, Don’t Blame Your Set 


programs so T 
with something different. 
of ‘em. Only trouble was that most, 
stations sounded as if they were broad 
ting bands made up of tinny old 
phonographs, somebody slugai 

an, squealing pigs, and steam 
for vanety. ‘The rest were spouting sour 
sopranos. Near the bottom of the dial 

it “em in bunches like bananas, but 

all hashed together. What in blue blazes 

‘the matter with my. set?” : 
‘My neighbor's experience is not unique, 
‘Those of you who have ventured out of 
the beaten radio leading to local 
stations have had similar difficulties. 

But before you go gunning for the 
dealer who sold you the set, look at a 
‘complete list of the stations now broad- 
‘easting in the United States. ‘There are 
hundreds, yet competent radio engineers 
agree that only about ninety-five stations 
can be crowded nto the broadcast band 
without possibility of interference. 

Some of the larger and more popular 
stations operate on what are called 
“cleared” channels. Each has a wave 


By JOHN CARR 


w couldn't get rid of them 
However, reception such 
‘on the 


with any set. ; 
as my neighbor reported 
lower portion of the wave band where 
many relatively low power stations in 


ates 
spe ee es eee a 
so limited that they cannot interfere. 
But on any night favorable for trans- 
mission, any one of them may shoot its: 
See 
ae bee es 
Be ees 
Se eat ee 
do about it except to tune away from the 
interfering stations. 

Like many others, you have been led 
to believe, perhaps, that the new re- 
ep 
repro and you =. reasoned, 
Sere a ec 
ee ee ees 
odes hig Sd 


Tell It to Uncle Sam 


ions at once 


In favorable localities you may 
nave a half dozen to choose frosn. 


EMEMBER, too, 


riably chops the si 

Sand fog the rai 

ceiving. ‘The side bands carry the higher 
le frequencies. When they i 


and difficult to understand and the lost, 
overtones spoil the music. 

However, radio reception costs but a 
few cents an hour at. most. When we 
remember that for this trifling sum we 
can listen to the world’s finest singers, 
the most famous orchestras, word by 
‘word reports of important sporting events, 
and a host of other good things, there 

Il ground for kicking at slight 


, YT 
Dravine Wher Power from 
Scotch Highlands 


GING 00 fet down » moun- 
mside through three huge 
iines, tons of water from « highland lake 
in central Scotland will crash against 
the turbine wheels of an electric power 
plant now nearing completion in the 
valley below. 
‘The major link in this great water 
er project is a fiteen-fot tunnel 
pored for fifteen miles through the mou 
tain, Ben Nevis, When the water reaches 
the lower end of this tunnel, it enters 
Tines, each measuring five feet 
Rive inches in diameter, for the drop to 


Oate 
designed to 
British 
ding a 
large factory at Fort Williams, a village 
near Ben Nevis. ‘The photograph above, 
showing two of the huge pipes gives an 
idea of the precipitous drop. 


Designs Great Telescope 
Mirror Like Honeycomb 


GSHELLS, spider webs, and honey 
combs were studied by Prof. George 
W. Ritchey, famous astronomer and de- 
signer of the 100-inch Hooker tel 
Abi, Wilson Oberetors California 
lanning a new instrument unlike any 
Jalestope ever bolit before: These every 
day objects were exainined to compare 
the details of their cellular construction. 
His plan is to build a monster reflector, 
as Tange or larger than the 200-inch one 
med by the California Tnstitute of 
Mechnology, of pieces joined together like 
the calls of a Honeycomb. This unique 
tnethod of construction, Prof. itches 
believes, ‘will permit the ‘building of 
telescopes larger than would be possible 
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by casting the mirrors as a single disk, 

‘Another advantage of the “cellular” 
construction, he points out. is that the 
small pieces that make up the large mir- 
rors can be transported up narrow trails 
Jo sacenei oberrebrts whee won 
he impossible to take the huge. fragile 
disks of single-piece mirrors. Professor 
Ritchey is working on the new reflector 
in this laboratory in Paris, where he was 
invited by the French after he designed 
the Hooker telescope several years ago, 

A ol en, comer, sod eo 
‘contemy for housing the new instru- 
tment. "The cost of the t and 
‘observatory is estimated at from $10,- 
{000,000 to $15,000,000, 


Fugitive Trapped by Long 
Distance Radio Photo 


IDING the ether for 2,600 miles, the 
feomny expect Testy ronaied ia he 
forgery recently resulted in his 
identikeation and arrestin Honolul 
when he disembarked from a vessel there 
after eluding New York detectives who 
hhad trailed him across the continent. 
‘After jumping bail in New York, the 
suspect started for the Orient. He was 
followed to San Francisco, where the 
detectives missed him by a day. A radio 
message to the captain of the vessel re- 
sulted in determining that a man re- 
sembling the suspect was on board. 
Detectives. sent his photo by’ radio 
to Honolulu, where the man, was arrested 
when the ship docked. The cost of 
transmitting the picture was fifty dollars. 
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Novel Stirrup Clamp Aids 
in Battery Repairs 
A device to aid the repair 

n in removing the cells of a stor 
batts has been Dire He RW. 
Grigel a garage proprietor of “Taunton, 
Mass.| ae ‘iy i 
around a batter 
stir 
to hold 


mm clamp which fits 


‘Resting his weught on the wirup, the mechanic 
‘only hte out the cella of the storage Battery. 


Automatic Torch Cuts Steel Like a Jig Saw 


AXES, 


acetylene shape-catti 
hine haw heen invented to cat 


curves of pattern Inid out on the steel, 
“The speed of the cutting is from three 
to twenty inches a minute, according to 
the thickness of the metal. ‘Tests are 
said to have shown that the melti 
heat of the torch will eut through mat 
4 foot or more in thickness, producing 
straight corners and smooth faces that 
little machining. 
“tigi construction of the machine's 
parts is combined with the delicacy of 
sary for re 
operator is requires 
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Diet of Milk Makes Worms 
Alluring to Fishes 
Tn WORMS are fed Leases 


pape yebrely 
described in a report of the U. 8. . 
ment of Agriculture by W. R. We 
Said tobe datant rative ofthe patroa 
‘saint of all anglers, Tzaak Walton. 

‘The worms are in a container 
filled with moss. Sphagnum moss, found 
in damp woods throughout the northern 
states, is preferable. Three or four days 
of the moss diet prepares the worms for 
use. If they are kept in the container for 
longer periods, the diet should include 
sweet milk once a week, and the moss 
should be washed every ten days. 

This unique diet is said to make the 
vrorms more lively, tougher, and more 

skin becomes trans- 


ing. to. many 
‘of fa, empecally game fish such as 
trout, Walton reports, 


More Lime, Fewer Divorces, 
Declares Dietitian 


IVORCES would be fewer if 
consumed more lime, Dr. George 
Walker, dietitian, recently told a national 
organization of housewives at Baltimore, 
Md. Lack of lime in the human system, 
he said, makes women nervous and men 
cruel, and disrupts family happiness. 
Drinking milk is the easiest method to 
get the needed lime, he declared, and 
a day and two oranges 
died to the diet of the average person 
would improve his temper. 
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ITH a single controller, 

that on an electric street ear, 
brake valve, the engineer governs a 
new 630,000-pound oil-electrie locomotive 
which the Canadian National Railways 
soon will put into service. 

"The locomotive consists of two units, 
sphich, may ‘be operated. separately if 
desired. "Bach contains a pair 
‘engines operating generators which suy 
Seere ceeset be soee os sie np 
supply of oil earried—about 8,000 pounds 
w WPatficent to operate the motors under 
normal conditions for twelve hours, Each 
unt also carries 11,000 pounds of boiler 

ter, 3,000 pounds ine_jacket 
Cooling water. £000 pounds of lubricating 
oil, and 3,000 pounds of sand. A motor- 


the 


ines would be suflSeat to light 


Odd “Flivver” Craft Rides on Land or Water 


AN MPHIBIAN “tivver” as been 

led to the list of land and water 
iboats hy Charles Wyborney. of Wilbur, 
Wash/\ His unique craft, named 
Mins; mnwater, slung on springs. is 


acting as rudder 
Toft oF right 


thes square 
‘estimated speed of the ma 


<, ~ 
Newest Oil Locomotive Could Light a Town 


4 sized town, while the apparatus for 
freating train from the locomotive boiler 
e tment. 
was installed on the Canadian National 
Railways, in December, 1985, it estab- 
lished what is claimed to be a world 
record by making a continuous run of 
2,037 miles from Montreal, Quebec, to 
Vancouver; British Columbia,” Econ. 
‘mies effected by the new type engines are 
expected to slash operating eosts 


Trees Fed by Millions of 
Microscopic Slaves 


TLLIONS of microscopic slaves toil 

up and down in tubes that extend 

like flues through the bark tissues of 

every tree, Dr. Otis F. Curtis, of the 

New York State College of Agriculture, 
Cornell, has concluded after tests. 

alike the sap tubes in the woody part 


of the tree, says Dr. Curtis, the veins in 
the tissues of the bark region are fill 
with certain rotoplasm. Thi 


1 
protoplasm circulates like an endless belt, 
moving up one side of the long tubular 
cells and down the other. ‘The upward 
stream carries the food salts absorbed 
from the earth by the roots and the down- 
ward stream rts the sugars manu- 
factured by the leaves from the air, 80 
that the tree is completely nourished. 

‘The belief in the past has been that the 
salts and sugars which fed the tree were 
carried with the water through the woody 
part of the trunk 

Demand for Sawdust Fuel 

Causes a Shortage 
AC SANDUST famine” hs occurred 
in lumber manufacturing towns of 

the Pacific Northwest. For years the 
mountains of sawdust, accumulati 
around the lumber mili, ‘were. looked 
upon as white elephants by the mill 
owners. Recently there was invented a 
burner attachment that could be con- 
nected with house furnaces, heaters, oF 
mill boilers to allow them to burn the 
waste product. So many people installed 
the burners, itis said, that the sawdust 
mountains disay ‘and the cheap 
fuel had to be brought by motor trucks, 
scows, and electric interurban trains from 
mills as far as 200 miles away. 

Special mills for grinding waste pieces 
of lumber into sawdust are now proposed. 


at One Telephone 


ELEPHONE. attachment which 
mits the user to listen to a long 
isthee call with both ears, and in- 
lly allows two people to hear from 
teen dened especialy fr ny eee 
heen dein for noisy 
‘The d 1 sound-distrbuting 
her which slips over the end of the 
standard telephone receiver and sends 
part of the sound through a rubber tube 
ending in a metal cup, similar to that on 
stethoscope, which fits in the 
opposite ear of the user. ‘Thus the person 
who is telephoning can listen to the con- 
Yersation undisturbed by outside noises, 
and has one hand freeto make notes, the 
maker points out. 

‘When it is important for two people 
tohear a telephone conversation, one may 
listen through the standard receiver, the 
‘other through the rubber tube. "The 
attachment can be slipped on the receiver 
‘or removed in an instant. 


Larger and Faster Liners 
to Ply the Atlantic 


HE fastest Atlantic steamship eross- 

ing of history was made recently when 
the Cunard liner Mauretania reached 
Plymouth, England, just four days, nine- 
teen hours, and fifty-five minutes after 
leaving New York. This time is two 
hours and twé minutes faster than the 
Brgviows record made by the same vessel 
last year. The average speed of the 
Mauretania was 25.26 knots. 

A liner that is fexpected to clip several 
hours from this record is to be laid down. 
soon in France. Tt will have nearly twice 
the ‘of the Mauretania, will be 
almost a thousand feet long, and is ex- 
pected to cross the Atlantic at a speed of 
twenty-seven knots. ‘The engines of the 
ant ship willdevelop forty-five thousand 

power. 

‘Another thousand-foot ocean vessel is 
under construction at Belfast, Ireland. 
This being built by the White Star Line 
for service between England and America. 


New Red Dye from Cactus 


ED neckties of anew shade may result 
from the discovery by a German 
chemist, Prof. HL. Molisch, that a certain 
species of cactus can be made to produce 
a natural plant dye. ‘The new dye has 
been named “eacto-rubin.” Tt is pro- 
duced when the eells of the plant die. 
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Using the new attachment, the 
‘Sonineas mam and his secretary 
‘oth Hsten to telephone com 


= 4 


Reads Name of Explorer on 
Mystery Rock 
FLASHLIGHT photograph recently 
(A Sid the myseby of fie seagate 
‘scriptions on Dighton Rock, on the 
‘Taunton River in Massachusetts, which 
have led to innumerable wild conjectures 
in the last 200 years. ‘This rock is ex- 
posed by the tides for only brief periods. 
‘worn inscriptions upon it have been 
attributed at various times to the 
Phoenicians, the Norsemen, the lost 
tribes of Israel, the Chinese, the Druids, 
and even the inhabitants of the tradi- 
tional lost continent of Atlantis, the theory 
being one or another of these peoples once 
visited the eastern coast of America. 
Recently Dr. Edtnd B. Deabare, of 
Brown University, began photographing 
the ‘mysterious rock ‘by Hashight. A 
study of the pictures revealed, he reports, 
that under the inscriptions were the 
remains of the name 
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Cordon of Petunia Vines 
Guards Against Fires 
pees beds are now protecting gas 
Coat oh 
experiment tn tn 
band of petunias around the tanks 
Tt has been found that the traili 
of these flowers will not ignite when 
burning matches or cigarette stubs are 
hows: among Cian oma po 
from creeping to the tans and fri 
their inflammable contents. . 
In other parts of the state, the same 
flowers are being planted along the roads 
pear moods to act asa protection agaist 


A Cupful of This Poison 
Could Wipe Out a City 


NE of the deadliest poisons in the 
‘world was recently brought from the 
jungles of South America by Dr. 8. H. 
Williams, of the University of Pittsburgh 
Known as “carrere,” the liquid is used 
by savages to poison the death-dealing 
darts they shoot from blowguns. The 
jar of poison which Dr. Williams obtained 
contains no more than a cupful, but he 
states that amount is powerful enough to 
Kill every inhabitant of a city the size 
of Pittsburgh. He also, brought back 
‘with him a number of the fatal darts with 
their poisoned tips. 
Dare-Devil Fireman Dives 
85 Feet into Net 


A. DARING, heed-rst phungeo!cighty- 
five feet was one of the spectacular 
‘stunts exhibited recently by members of 
the Los Angeles, Calf, Fire Department 
in the Los Angeles Coliseum, Joe Wynn, 
dare-devil performer from the rescue 
‘squad, crawled to the top of two swaying 
ladders, braced against each other, while 
a tiny circle of men on the ground ‘held a 
fire net beneath him. 

At a signal, Wynn dropped, head first 
toward the ground, During his plunge, 
he somersaulted so he struck the net with 
his back and bounced up unharmed. 


“Miguel Cortereal” 
and the date “1511.” 

‘Miguel Cortereal is 
known to have been 
‘one of two Portu- 
guese brothers who 
sailed to Labrador 
in 1501, ‘The other 
brother’ sailed home 
Dut Miguel, who ex- 
pected to follow, was 
never heard of again. 
‘The theory is that he 
wandered south and 
lived with the Indians 
in Massachusetts for 
at least ten years. 
‘The fact that the pic- 
ture writing of the 
st inscriptions 
tear placed on top of 
the faded lettering of 
the name convinces 
Dr. Delabarre that it 
must be the product 
‘of Indians who lived 


in the region later 
than the year 1511. 
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Student cope at pistel 
practice, Sethe chuot 
Fanee, where the le to 
Shoot’ Yort and” strug 


Toggt by, the Moodhowne The 
Playing the’ fogitive ‘aod, ‘purer, 


QUEER college which uses blood- 
hounds, guns, and mot to 
teach students is maintained at Trenton, 
N. J. Tt trains would-be members of the 
New Jersey State Police Force, putting 
them through an intensive three month's 
course of training. ‘The schedule and dis- 
cipline of this unique training camp for 
diers of the law is as rigorous as that 
ofan Army camp. 
One of the important parts of each 
"4 activity is pistol practice. ‘The men, 
‘quads of twelve, toe a line and, under 
the supervision of two experienced officers 
of the force, fire at targets placed at vari- 
‘ous distances from the line. ‘The uniform 
that is worn by the men in mild weather 
includes a pair of heavy-soled basketball 
shoes which give them surer footing dur- 
ing the strenuous athletic games which 


“"iieccantip iy of practiced, A 


stable is maintained at the camp and the 
rookies take their turns dashing up and 


di 


: -2bA-L, 2 
College Course in Pistols and Bioddtibiinds 


down the grounds of the training school 
under the direction of trainers. In ad- 
vanced classes of the school they learn to 
make jumps on horseback. Motoreycle 
is another fine art taught at this 
college for cops. Because members of the 
state police must be able to repair their 
machines in ease they break down while 
‘on duty, a course in motor mechanics is 
part of the curriculum. 
Another interesting phase of the train- 
ing is practice in handling a pack of 
bloodhounds. One of the men in training 


attempts to escape from a companion in 
charge of a pair of the dogs, after which 
the men change places and’ the pursuer 
becomes the pursued, #0 that each has his 
turn in trang fugitive with the 

‘This practical training, together with 
the rigid discipline of the school, are 
expected to develop one of the most 
ficient, organizations ‘ol expert. police 
officers in the world. 


Making a Telephone Talk 
Through Loudspeaker 


TEL seep itl louder 
lease?” ‘That request is un- 
necestary for users ofa new tel 


Frogs Can Learn a Simple 
Problem in Geometry 
eae that they could learn, 
4 simple proposition in geometry re 
cently wl a European experimenter, 
S. Biedermann, teed them ‘He found 
‘that they could distinguish a square from 


triangle. Before the frogs, he set square 
‘and triangular blocks in pairs. One of the 
blocks has an insect attached to it. After 
the triangular, lock nd appeared ac- 

of times, 


Tennis Court 400 Years 


Old, Still in Use 
IHE oldest tennis court in the world 
celebrates its 400th anniversary this 
year. It is at Hampton Court Palace, in 
land. Other tennis courts, which date 
several centuries, have become 


baal 
merely historic spots, like one at Ver- 


les. But the Hampton court, after pro- 
viding recreation for the English royal 
family for four centuries, is still used. 

King Henry VII, in his youth, dashed 
across the court in many lively contests, 
as did Charles 1, who used to play before 
breakfast. Shakespeare is said to have 
visited the court often, 


ew. things sdvancieg 
new raneing 
how ideasor making diss 
ceria or inventions, there 
Foperters togrephers 
sre om Rand to" give you the 
facts in POPULAR SCIENCE 
MONTHLY. The many stories 
‘cover virtually 
Geld’ of ‘science, 
tie ty net ally Deve get 
that tty wst'e 
in touch with the world’s nd- 
‘ace, but give you facinating 
Gnd their achievements. 
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weg bet, The ret he 
under car surprisingly with- 
stood the terrific impact of 
‘more than fifteen hundred 
pounds crashing upon it. 
Not one of the supports 
‘was broken. 


Radio Brakemen 
for Trains 


IGNALS that ride the 

ether waves ‘are taking 
the place of brakemen who 
used to race along the tops 
of freight cars swinging 
lanterns, to relay messages 
from the caboose to. the 
locomotive. ‘The New York 
Central Railroad has just 
asked the RadioCommission 
for two commercial licenses 


engine of a freight 
train. The sets will operate 
on fifty watts power or less. 

Modern freight trains are 
frequent! 
the new system of wireless 
communication is expected 
to facilitate their _move- 
ments, For some time ex- 
periments have been car- 
Fied on with wireless com- 
ation between the head and the rear 
wut this is believed to be the 
ical application of the scheme 
r freight service. 


He Does All the 
Housework 
8 of a 


Srecimen 
nge “leapyear 
bird,” that lives in the 


Arctic, 
‘brought to the Field Mu. 
seum of Natural History 


old for Sprinters 


in track meets, due to the 
holes for footholds 


Ison, track coach at Notre Dame 
South Bend, Ind. Tt consists 


aeue ie Oe see were recently 
fet for the starting pistol 


‘The frame can be fastened to the 


ground by stepping upon the crossbar in Chicago. Among these 
with both fect and thus driving it into phalaropes, or swimming 
the track. c of a wooden track, the sandpipers, the female 
frame has to be held by a person stan wears bright plumage and 
upon it. If a sprinter is penalized, the does the courting. ‘The 


starter can pick up the light frame’ and 
place it bas in instant, eliminating 
‘the delay occasioned by the digging of 


male, wearing somber 
feathers, builds the nest 
and sits on the 


new holes. they” are hatched 

‘The photograph shows Coach Nichol- hinds swim many 
son with Jack Eller, champion Notre from shore in flocks. 
Dame sprinter, testing the new 


starting device. 


Leaping Car Lands 
on Another 


WO automobiles figured re- 

cently in a spectacular freak 
accident near Bishopville, 8, C. 
‘A roadster, going at a high rate 


of speed, got out of control and 
slurred from side to side along the 
road as it careened toward a car 
pulled over to one side to let it 
pass. Just before reaching the 
parked car, the roadster somer- 
saulted up ‘an eolaakmeat and, 
righting itself, leaped on top 
the standing automobile, where it 
remained perched until removed. 

‘Neither car was seriously dam- 
aged and none of the occupants 
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Power Aqueduct Is Bored 
Through Italian Alps 


AS ARTERY, carrying water through 
the heart of a mountain, has just 
been completed in Italy. ‘The seven-foot 
bore leads through three and a half miles 
of solid rock in the Italian Alps, bringing 
a flow of water from a. glacier-fed lake to 
4 powerplant in a valley below. ‘When 
it emerges from the tunnel, which passes 
3,000 feet below the peak of a mountain, 
the water makes a drop of nearly 2,000 
fect, almost three times the height of the 

ing, world's tallest build. 
ing the turbine wheels of 


duced by 
the equival 
vation is of importat 
supply power to cities within a radius of 
140 miles, including Bologna, Verona, and 
Mantua, 


Extension Davits to Aid 


in Lifeboat Launching 


THREE minutes, a new lifeboat 
hing device will swing a boat 
y-four feet clear of the rail of a 
i vessel, according to its 
Henry: Lawrence, of 
high seas are ru 
dering vessel is listiggebadly, the dist 


he 


with which it ean be lowered into 
the water during momentary lls 
are of prime imy 

was demonstrat 
of the Brit 


in the sinking 
hh steamer Vestry & 


of the vessel. 
‘The usual davits, or curved 

arms, lower the lifeboats slowly 

close to the side of the sh 


Lawrence's invention has davits 
with sliding arms that telescope 
out over the vessel's rail before 
the boat is lowered. 
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Native workmen draesing 


Beinn, Palestine, bythe 


(ekal 3.500 years ago. Tt 
to be the stont remark 
ractare of the Kind ever 

in Western Ata 


ay 7 
Altar 3,500°Y 
Unearthed 


RCHEOLOGIST 
AX. of Pennsy 


weir god Mekal about 3,500 
cat ae popmmtinatly 00 gone be 
Tore the Hebrew tribes. from © 
tromed.the Jordan into the Promed this panel was placed equinst. the door 
Land, ‘The Canaanites, according to the the temple and that the 

‘Old ‘Téstament, were the descendants of sented ax def 
Canaan, the som of Ham and grandson of lion aymbolical 


altar, found in the Mekal Temple Skipping Heartbeat Not 
at Beisan, the Biblical Beth-Shan, is six- ray: Si; 
teen feet ten inches wide, eleven feet ter Always Danger Sign 
inches deep, and about three feet high. I YOUR heart beats irregularly at 
It is made of bricks resting upon n- nes, it does not mean that there is 
dation of undressed stone. Tt contains anything wrong with it. Normal hearts 
four ates the lowest of which i mock ae often replat, says Dr Abilton 
wider than the upper one, and has a eas 
balustrade on either side. Archeslogts Students Now “Fly” without Leaving Ground 
able of its kind ever excavated in West- Tit) ha sana east of Maoping tha las Dayton, Ohio, “primer 
ern Asia. flying plane" that never leaves the ground. A 
‘Next to the altar, members of the ex: forded students of miniature fuselage, fitted with a pro- 
dition discovered a small room contain- Wright Field, peller, alerona, elevators, and rudder, to 
ing a low seat and also a sloping socket rs i a attached to an electrically-operated 
that was once ued to hold a wooden Bee framework, and in the cockpit « 
From its porition and appearance, prospective pilot does his. first 
deduced that this room was occupied by fiving” in stety 
the temple guardian who kept watch with his feet on the rudder bar 
the aid of a fierce hunting: probably and his hand on the “joy” stick, 
tethered to the with the propeller roaring before 
A prnabes oh eis Gl pitad. sicko. Him and the’ pest, the 
logical importance were uncovered by the p Barlow 
expedition, including three gold pend- 
‘ants, one of which bears the figure of 
the goddess Ashtoreth and a number 


Raisbeck, of New York City, Extra 
beats, he believes, are carefully planned 
ture to. insure continued. be 
cells of the heart are pacen 
governing the rate of beat, as a ti 

to regulates the rate of 
Thon timer” cells change 
pecially when you rest after exere 


the pace an 
‘extra oF ivegulat beats. 


Soa erekstioan; “Ron maveneet 
of the control stick or rudder bar 


familiar with the controls without 
risking a crash, 

‘A.second lever and bar allows an 
instructor, outside the device, to 
‘maneuver it suddenly into all sorts 

tions to test 


UT of the dust of ages, 
archeologists bring us the 
story of the beginnis 

civilization. From the 

and works of the 

Writers for POPULAR 

MONTHLY report the st 


modern progress and 
picture of the future. The 
Scores of stories and pictures 
‘on these pages each! month 
Fepresent History im the mak 
ing. Every issue keeps you 
uptodate withthe ‘rwiftly 


off and a conference takes place. 
On the instrument board of the 
“primer plane” practically all the 


7s taught by placing over the 
student's head a hood that shuts off 
the horizon but permits him to 
wateh his instruments. 


/ 
ILE other night fan shirt 


circled over the darkened airport at 
Newark, N. J. Reaching out of the cock 
Pit, he pulied a cord, A wind-ope 

firen, attached to the wing. serea 
through the darkness. Tnstantly 
of lights, totaling 
led every corn 
i below. ‘That pull on the 


nal to robot that threw 
Tight witch, ‘The latest attempt at 
itomatie control of airport light 


‘The device worked 
we a motor on the field was 
noise was picked up by 

vaius and the lights flashed on 
The latest. method! ei 


the Tights. 


ficulty, for the robot is set in action on 
igh-pitchel note of the siren. 


by the 
‘The “electric ear” 
sound ix somewhat 
ceiving set. A radio receiver 
receive certain wave lengths. This device 
is tuned to receive certain tone frequen- 
cies. When the pitch of the siren note 


catches the 
lar to a radio re- 
tuned to 
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yr OCS Plane’s Siren Switches on Airport Lights! 


rises to a certain freque 
responds by wetting up 


they are_strong 
televax 


fre 
be adjusted to respond to that pitch. 


Beebe Angles for Strange 
Fish with Radium Bait 


"THE rare fh 
he used by V 
deep-sea hunter. when he lowers hooks 
coated with radium to attract fish in the 
lack waters off the coast of Bermuda, 
‘The amount of the us substance on 
the hooks will be slight, as they 

coated with a radium paint sim 
that used on the hands of lu 
watches. The strange hooks are designed 


New Biplage Goes the Limit in Wing Stagger 


Lett: A monoptene 
‘quipped with siren 
Paine above "the 
Newar, Je rpor. 
fa by theme's ound 


Below: An _siemai 


Pilot pulling the cord 


for use in wi 


deeper than 1,700 feet 
accord 


to Beebe, complete 


recently sailed fror 
‘comb the ocean thousan 
the surface in search of new 


ns of sea life, Nets, 
will be dropped to the 
ocean bed to catch strange fish for ob- 


vation. ‘The specimens will be placed 
in tanks cooled by refrigerati 
under water pressure ay 


percussion eaps to stun the fish s0 he 
pick them out of the water. 


ESIC 7 
hirthpl 
breaking German gliders, 
motored biplane of uni 
is attracting wide attention. Th 
machine is named the D-1s, 
and was designed by Friedric 
eae Its ky have an un- 
usual stagger. ‘The top wings arc 
10 far shead ofthe lower once 
their trailing edges are almost 
ibove the leading edges of 
thelatter. ‘The theory is that this 
will give greater lifting power. 
‘The pilot's cockpit, placed back 
wings, is said to give 
ibility in practically 
Like the Darmstadt 


gliders, the new machine has in- 
temally braced wings. 
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Amazing New Fireproof Lumber 
Promises Safer Houses 


CVRBAT cylinders of steel 
F than a man and as long as a 
freight gasynake building lumber 


ise stipes 
Fa go cee olay Le 
tion, “Thy gubige try v 
bat fot eden urPatterPe We 
Seperegre se 
to George H. Si 


presi- 
nt of the eastern firm that has devel 


oped the process, 
earl of fumber 


fireproofing. li 


into the cylinder and penetrates to 
deepest pores ofthe wood. pressure 


tion with 
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‘Through this eight 
foot door, amber 


h. Pa., 


qi —- Would Blast Aretie Ice 
to Keep Us All Cool 


a few weeks ago, a 
verted from its course and 
the blaze. 
en flooded, 


iaeber's molatore, 


Antarctic ice, carried 1 


plan suggested is for the countries 
of the: world to codperate by 
to shoot off huge chunks 
id and the Antarctic. 
Browne thinks the bergs can be started 
at points where known ocean currents 
will carry th tions in th 
where the 


Tail Lamps for Elephants 
the Law in Ceylon 
UMPING into elephants in the dark 


heat of sum- 
over the globe can be moderated, 
“opening the windows" 


‘apor is circulal 
drying the lu 
ort time without chee! 


such an annoyance for mot- 


id leaving the wood soft 
‘a condenser attached 


can be used for every part of a private droughts, Browne po 


Milk Now Delivered in-Handy Paper Bottles 


residence, including the shingles; 
it also offers safety in factories 
‘and office buildings and is adapt- 
able for countless other uses. ‘The 
fireproofing compound itself con- 
tains three principal ingredients 
—one that gives off a flame- 
extinguishing gas wlien heated, 
another that ‘blocks the, pores 
of the wood, and a third that forms 
1a protective surface coating. 


Cement Helps Put Out 
Oil Well Fire 


NUSUAL methods were used 

recently to conquer two stub- 
born fires, In an oil wel fire near 
Whittier, Calif., cement was forced 
down near-by well holes to block 
them and prevent the spread of 
the fire while it was being extin- 
guished, When a coal mine caught 
‘on fire’ in the neighborhood of 


land into the North Atl 
climate of Europe fav 


id Antarctic and letting, 


its tn 


SPEEDYmotoreycle itis said, 

‘Fass haul as much milk in new 
papi containers, recently intro 
oct by a New York dairy con 
fera,\as a wagon can deliver in 
‘glass bottles, 

“Thecone-shaped containers ean 
be packed upright and inverted 
so that two quarts occupy little 
more space than a one-quart 
hottie. “Moreover, two quarts in 
paper’ containers are said to 
‘weigh only seven ounces more 
than one quart in a bottle. 

Before filling, the containers are 
paraffined to. make them leak- 
proof and air-tight. After filing, 
the top is sealed with a metal clip, 


To open the new paper bottles, 
the top is cut off below this clip. 
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Comfort Behind Brick Walls 


A Noted Architect Tells, from Actual Experience, How to 
Combine Charm and Durability in an Economical Home 


By WILLIAM DEWEY FOSTER 


RCHITECTS frequently, and six-by-eight-inch beams which are spaced — where the concrete slabs occur, the floor 
home builders as a rule, are three feet six inches on centers, forming has been covered inoleum. This is, 
more interested in the desi exposed cgjling. no plaster bein, } & luxury, but it gives a perma- 
‘and appearance of a house While thy/eams are heayjer tifan thy? face which is easily cleaned. 
in the materials and are eight-inch hollow brick walls 

used in its construction. This is ‘ing the garage from the house, 
many architects are at heart artists ral door to the entry. 
than constructors, while the general pub- ism ‘ i partitions in the house are 
not aware of the importance of stru grooved, making them’ 5 ‘of two-by-four-inch studs of fir covered 
tural details, Yet hidden ay the heavy enough to deaden most sounds. with wood lath and plaster on the second 
detailed problems of house engineering On the remainder of the second floor, floor except in the hallway—and also at 


are many of the factors which the stair end of the Ii 
determine the value of a 

house and the satisfaction it 

will gi 


‘A atriking example of how 
simple, sound construction 
can’ be combined with out- 
‘ward charm_and rigid econ- 
‘omy is a brick-walled house 

it in Ravinia, a suburb of 
Chicago, by. Harry Howe 
Bentley, architect, for about 
$12,300. “The cost was kept 
down by eliminating unneces- 
sary details and by depend- 
‘ence on simple materials. 

he outstanding feature of 
this house is the method of 


tal strips on the studs, ‘This 
is as cheap as where plaster 
used and makes an attrac- 


OU wil notice in, the 
photograph of the livin 
room, to the left of the Bre= 
place, a small black door. 
This is the incinerator door, 
An ‘incinerator was desired 
| and yet to have one where it 

‘could be used from the kitch- 
fen would have necessitated 


é 


building the brick walls, but another chimney,  Accord- 
first wish to. gi ingly, it was decided to have 
ide of its m another flue in the main 
"The foundation walls are of | chimney for the incinerator 
‘lghtinc bic wall ‘and use it only when guests 

Sa re not. present. The in- 


{or Toots erator itself isin the cellar 
tte abe eneer 

ing plant, coal storage, and a | isstend of siding, ‘aa 
small Iatindry. ‘This small cidelamiaaial 


cellar, of course, saved on the 


the heating system, ‘This is 
cheaper to install than steam 


joors of the breakfast room and 
kitchen without special floor slabs, 
‘as would have been necessary if it 
were excavated under that portion. 


EINFORCED concrete floor 
slabs were used, however, for 
all the second floor except over the 
Hing room: that is where the fre 
hazard was greatest, especially over 
the garage and kitchen. Tn addi- 
Hon, "a canerete slab under the 
entry forms tl of the 
soigs perm, muakiag’ that) sics, 
against dirt and coal dust. 
"The living room, then, is the only 
space in the first story where there 
is a wood floor, and it is of edge- 
grained fir, seven eighths by two 
and a half inches. Over the liv- 
ing room is a single flooring of yel- 
low pine planks about six inches 
vwideandoneand five eighths inches corer ofthe smote but stractveIiving room in Mr. Bentley's bic home Notice, a let of Seplce, 
Thick. "These planks span across tonll acnerstr door. Installing the incinerator ia tia manner saved the expense Of an extra chime 


‘or hot water, and it works satisfactorily 
in a small compact house. 
‘The roof ix covered with sixteen 
red colar shingles, Here, again. a fre 
‘material such as slate of flat shingle 
Hes would have made a safer and more 
lusting roof, but for economy wood 
shingles were used. Well-stained shingles 
usually will last from fifteen to twenty 


Copper has been used forall lat 
roof murfaces and finshings. Poor 
flashing in these vital spots may 
cause much damage. 
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ly sound wall, a course is then 
laid in Flemish bond, which is 
composed of a “header” (a 
brick which is laid so that the 
tend shows and the eight-inch 
length is entirely in the wall). 
and a “stretcher” (a brick laid 
flat and showing the eight-inch 
length on the outside). alter- 
nating so that the header car- 


B 


the cheapest form of brick wall where the 
inside must be dry, as in a house. 
‘When a solid eight- or twelve-inch brick 
wall is erected there is chance that mois- 
ture will be driven through the mortar 
TiLswicsetbe nde neapeed 
‘where the side is 
rains, One way to guard 
against moisture sto fur the inside ofthe 
y-two-inch strips Inid 


Teaving a space between the back of 


the plaster and the b ‘This 
space of one inch is not always ade- 
1c, however, since waste plaster 


to build, the best yardstick, after 
is the actual experience of 


NHE brick walls of thehouse are 
Inid aceording to what is known 


r PLANNING the home you want 


ais the “ideal” method. ‘This gives | others who have met the same ‘drop behind the lath and ace 
‘a wall eight inches thick, of which | problems you are facing. In this in- te, forming an area of direct 
two inches is an air space acting | teresting article an experienced ar- | contact between plaster and brick 
4s insulation against cold in winter | chitect leads you through a new | which will conduct moisture at 


fand heat in summer. Tt also ke 
‘moisture from penetrating to the 
inside wall. ‘The outside part of the 


spot the inside wall finish. 
furring strips which will give a two- 
inch space are sometimes used to 


brick-walled dwelling and shows you Heavi 


its economies and 


wall is constructed with six courses 
of bricks laid flat, in the usual way. 
At the same height on the inside are 
our courses of bricks on edge, show= 
ing the four-inch faces. ‘This gives 
two practically, independent, w 

four laches thick on the outside 
‘other two inches thick on the insid 
‘& two-inch air space betwee 
these two together and form a stru 


Ite fine pointe 


Is of construction that 
a 


comfort 


teres cight is 
Tp andJorms a sigpneic, 
~e A ‘a ve we ine boy 
face of thebrall, protected by 


ha peach Mig Soak eer 
be applied directly ite, it, without_the 

‘and lathing. In this parti 
tilar house, however, Mr. Beatley' ali 
nated the plastering for economy, and 
also because he wanted the effect of e: 
posed interior brick walls. As a finish for 
the brick he has painted both the insid 
and outside walls with a creamy white 
‘waterproof paint. 


HERE might be some doubt as tothe 
warmth of these walls in winter, but 
they have proved very efficient. The fuel 
bill for the past winter, burning coke in 
the hot-air furnace, was about $190. This 
ow cost no doubt is due not only to the 
efficiency of the walls, but also to the use 
of insulating material for the roof. 
jal” method was used here 

economy primarily. Undoubtedly 


spell 


satisfaction. 


avoid this difficulty 
‘of this method is to 

ing the structural part. 
ing and let the brick be 
‘a vencer. In this case two-by-fou 
ids are used, or two-by-six-inch 
the appearance of a thicker wall 
; they are erected as for a frame 


fare then applied to the ou 
the studs, as when wood 
are used. But (Co 


Plan of second floor. Reinforced concrrte 
‘oor sabe were used, except above living room: 
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= New Devices for 
Home Makers 


May, 1929 POPULAR SCIENCE MONTHLY a 


| eer Sa 


leeticity now dees the laundry, making the housewife independent of the 
weniter. Adjustable, removable rods im thie deying cabinet give a total 
‘Noch womce of more thas thirty feet. Tt cam act me 8 plate warmer to 


a 
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Duplicating an Antique Mirror 


At Small Cost You Can Make an Exact Copy of a Fine 
Old Walnut Frame Ornamented with Graceful Scrolls 


By Freventck J. BayAnt, Author of Working Drawings of Colonial Furniture 


‘ALNUT is being 

used so extensively 
in furniture today that 
it Seems appropriate to 
suggest piece in 
this beautiful wood for the man_or boy 
who enjoys making furniture in his home 
workshop. For this reason a small walnut 
seroll mirror has been selected. It is easy 
to make and will add charm to any room 
in which itis placed. 

‘The mirror from’ which the drawing 
below has been made is an antique and 
dates back to about the year 1790, 
Reproductions of this style are, quite 
popular. Tt is interesting to note that 
Almost all of the walnut mirrors made 
between 1775 and 1800 had scrolls similar 
{0 this one, so the irregular outline is not a 
“hit-and-miss” pattern. 

rections will be given for 

making an exact copy of dhe original 
Frame, but if you prefer to have a more 
laptation, picture molding ean 
It possible to take a 
‘and add scrolls. to 

+ the color or finish 


The materials needed are 2 pes. pi 
a by 94 by 1136 in. and @ pes. Sa by 36 
by 954 in. for frame; 8 pine comer bloc 
M4 by 14 by 134 in.s 6 wedge blocks 4 


‘This mieror, made about 1790, isa valuable antique, but i 
Gan be reproduced eanly by any painstaking woodwork 


by 44 by 134 in; 1 pe. walnut % by 434 
by 995 im, 1 pe. te by 25 by 035 
ud & pes by 134 by 344 in for 

scrolls; 2 pes. walnut i by Mj by 
about 12 in. and 2 pes. Se by 
N%q by approximately 10 in. for 
face moldings: 1 pe. paper back: 
ing 914 in, by 1134 in. 

rst make up the pine frame, 
954 by 1194 i on the outside: 
fiting’ the ‘corners, with hall-lap 
joints. Then four facing 
strips of walnut as shown in the 
sectional view of- the drawing. 
‘These pieces measure M% by Mie 
in. and are glued tothe pine frame. 
Each corner joint this time is to be 
mitered. 

Now lay out a half pattern of 
the top and bottom scrolls on a 
piece of stiff paper. This is done 
a pee 


the lines. Check your work eare- 
fully against the smaller squares 
shown on the drawing. Only one 
full size pattern is needed for the 
side as all four are alike. 
Cut the paper outlines with scis- 
sors oF a pointed knife. 

Place your half patterns on the 
seroll material and mark around 
the edges with a sharp pencil. 
Now turn the patterns over and 


mark the ‘stock for the opposite 
sides. This is a sure way of getting 
both sides alike, Saw the outlines 
Hee tr wigs betes tang 
5 fore gluiy 
the stock to the frames 
‘The scrolls should be placed 
about 34 in, from the front 
face of the frame. Reinforce 
the work by gluing comer 
Inlocks in back of each scroll. 
Drill two small holes diago- 
nally through the top member 
of the frame for the picture 
‘wire or cord. which is shown by 
the dotted line A. 
then you have sandpapered 
the frame thoroughly, 
apply one coat of walnut oil 
stain or wood dye and wi 
off the surplus. After the 
stain is dry, brush on a thin 
{coat of orange shellac. Rubs 
this down with No, 00 of finer 
~ sandpaper and give the frame 


‘a second coat of shellac, rub- 
bing it. similar 


“You may 


this way, unless you prefer to 
fallow the moore conventional 
method of using a filler. In 
that case, fill the grain of the wood with 
walnut colored paste wood filler after the 
Soa ot Sa, aad dere sorying any 
shellac, except, pethaps, one exo 
isin coat: consisting of one part shellac 
to about three parts alcohol, ‘This s0- 
called “wash” coat of shellac. prevents 
the filler from affecting the stain in any 
way. After filing the grain, finish wit 
ong coat of alle and two of varith: 
Those who are using picture molding 
or a ready-made frame may take their 
choice of stait! and shellac, colored brush- 
ing lacquer. or enamel. 


Painting Over Red Stain 


) APPLY white, cream, or other 
light tints of paint or enamel over old 
mahogany colored doors or wood trim is, 
difficult because the red stain is likely to 
Denetrate the finish and give it pink 
coloring, no matter how many coats are 
used, If the mahogany stain has been 
cali ater eck mara i Sars 
isl tly and apply the 
Hed cat dl pales aeacoel eicsh 
directly on top, adding a small amount of 
varnish to it. 

‘Sometimes it is almost impossible to 
stop the red stain from coming through. 
To remedy this condition shellue, japan 
coach black thinned with turpentine, and 
aluminum bronze are used. Ina stubborn, 
cease, all three may be necessary. 
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Bowls Made with a Hammer 


Plain Disks of Copper or 
Brass Are Beaten Over a 
Shallow Depression in 


a He 


1. A shallow tow 6. diameter 
good nize and type forte beginner 
the right hand column fe3°5m, 


M 


position of the metal over the hollow 
when the hammer falls determines the 


NY different bowl forms of the 
shallow type may be made by 
the embossing or “inside ham- 
mering” method. A disk of 


started in the center 
nd in a spiral fashion, 
the metal being stretched down in the 
hollow in much the same way as 
of cloth is pushed in an 
‘The sine of the hollow 
of wood has nothing to do with the size 
of the bowl; that is deter 


hammering. 
Large bowls up to 14 oF 16 in, in 


Fig. 3. Using the hammer to stretch the 
Inetal down atthe bottom to ocr a bse 
{or the bowl. Note pontion sf" hana. 


ry oe) Block 


, dof 
By EDWARD ee ER 


a little experience, 
hammered on a sto 


‘method the 
change very 
if the bow! 
Jide, it is usual 

ne third 
uneter the 


to allow from one 
more in diameter U 


Fig. & How to scribe # line 
‘ound the bowl an guide for 
‘otting ff the surplus metal. 


finished bow! is to be—this also 
Fmd upom your skill with the 
High-sided bowls or vase forms are made 
in quite another manner, which will be 


described later in the series, The bowls 
shown in Figs. 1 and & were made on the 


he of maple, beee 
grained hardwood, 3 
or 4 in. square and about 6 in. long. ‘It 
may be held in the vise when hammering, 

ay be done on the 


hheight of the workbench, fastened to 
shop floor with angle irons. Various 
hollows may be carved in the top of the 


log. ‘The ordinary size for this sort of 
work is about 114 in. in diameter and 


the block, as shown, 
be arved on of the log or 
lock wi ite and hammered down 
smooth with the embossing hammer, or 
it may be burned in with the ald of a 
red-hot iron rod and then hammered 
smooth, 
‘The ends of the embossing or silver- 
«hammer are only slightly rounded 


“To make one of these bowls, 
cut out a disk of No. 18 or 20 
gage copper or brass (copper is 
ich easier to hammer than 
Torass). See that it is well an- 
nealed and flat and also as clean 
fas possible, as any dirt. or oxide 
on the surface of the metal is apt 
to get hammered in and prove 
difhieult to polish off, In prac- 
tically ned #) 
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A Model for Long Flights 


How to Construct @ Duplicate of @ Plane Which 
Holds Two World's Records in the Tractor Class 


By Vincent L. Jounstont, wit permission of Pal ShifeSvth 


‘as shown in Fig, 
are 1 


OR distance, and duration ine Besides rs lis of Jin, balsa, 
OR diatepetjane model, you will eT mit need small, round Hy ot necessary 
that pliers; i fers, a Ube rear snbroid type coment 
eee Jy and 00 sandpaper: en ‘Also 


in Fig. 2 

vm extend only to the 
the front, wing beam. 
‘top and. the 
tyeam on the 


4-degree 

aes ni og te wag 
Mick, the entering ng 
should be about % in, above the stick 


ig 8) 
‘corrugated cardboard, make a full 
drawing of each half of the wing. 
Slip the ribs on the beams, Tine them up. 
‘and fasten them with as little cement as 
possible, although the joints must be 
strong. "Hold the entering edge and the 
false ribs with pins. Cement 
the tips and braces. Attach 
the trailing edge and then 
join the two halves of the 
wing, together by support. 
ing the tips at 2%¢ in. above 
the bench (Fig. 8) and ce- 
menting the, pint, sevaal 
mes cspeilly ontop 
Iater”-on the bottom 


of the spars, The 
ae the apart need only 
done cont of cement. 


When the cement 
attach the wing i 
i = 


light Japanese tissu 

correct camber ont 
the Botton surface. i 
necessary. to stick the pay 
to cach rib to the rear wing 
beam, and, of course, to the 
‘entering and trailing edges. 
Dope the wing surfaces, bi 
be careful that the top 
bottom surfaces do not stick together. 
If they adhere anywhere, pull them apart 
by using a pin stuck through the cover- 
ing while the dope is yet moist. 


% = yo aw 


ee wh — 
ei se 
MOTOR BASE AND REAR END ASSenLY 


Fig. 4. ‘The hollow spar or motor stick with 
osontal stabiliser. "Note the detachable Ba. 


Before the dope is completely dey, it 
ig most important to twit oe 0 
a rat wi 
vared Ron Ws heureeil nes seat 
Mein. ade yal 
the propeller torque in flyin 
dave to eit the wig consi 
ian 36 in. beenuse the peper wil tend 


PROPELLER CONSTRUCTION 


Fig. 5. Steps in making the propeller from 
feo trangular shaped pieces of balsa wood. 
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to pull the surfaces back again. The 
complete wing should weigh about .4 oz. 
if it is made with a bamboo trailing edge. 

The motor stick (Fig. 4) isa hollow spar, 
although the model can be made to fly 
satisfactorily with a solid balsa motor 
stick and @ somewhat smaller propeller. 
‘Saw out the % by 34 by 45 
Sick inthe forts of a chasdl with ove of 
the Sin. sides open, as in Fig. 7. This is 
best done on a small circular saw. If you 
have no saw and are unable to purchase 


won « $100 prize for him. Im the center ie Ma. Gen. Mason M Patrick, 


+ chanel atck from » mademyply 
instructor will 


dagger inv etormly the 

‘Sandpaper lightly and uniformly 
outside and inside of the channel_and 
repare a cap strip of be by ie by 43 in, 
Pee Apply a, cost of peper cement or 
thick banana oil to both pieces. - When 
this is dry. lay the eap strip on the chan- 


| - 
— fF 7 
ra 
vo RE wae a 
z 
eS i 
(fs 2. o 
REE setae 
a aE 
ntti 3 ue 


METAL FITTINGS 


Fig. 6. How the “peop” shaft, bearing, “cana. 
‘Sook, thar hook, and wing lupe are made 


nel and wrap the two together with soft 

ine with spiral turns about 1 . 
With the stick on a level surface and one 
of the }4in. sides facing upward. brush 

paper cement or thick banana oil along 
the seam the full length. When this is 
dry. repeat the operation on the other 
side of the stick. 

Without twisting the stick, remove the 
twine wrapping and paint the seams 
again, but allow one side to dry before 


at 


own ge 
oa 


‘SPAR irmerick 


Fig. 7, Method of making the hollow spar of 
{bana wood and cementing oa the cap pece. 


brushing the other. Tt swell to apply two 
more coats in the same way, making thus 
four in all. As an added 
precaution, Shifler-Smith 
grraed bi sper with thin 
Japanese tissue paper cement 
ced with thin banana oll 
aes a a Se oe 
igged with a piece of balsa 
about 34 in. long, cemented , 
in place. ‘The rear is left 
square but the front, is. ta- 
pred back from the bearing 
for about. 34 ins, as in Fig, 4 
Cement on ‘three “eans’ 
(Fig. 6) made of No. 11 music 
One ean is placed at 
the center of the stick and 


gar, af 
‘at 


ce 


the others at the quarter 
Points, as shown in Fig. 4. 
One coat of cement is enough 


for the cans, so that if the 
rubbers should break in 
‘nding they will come off 
casily without damaging the 
hollow spar, Use three coats, 
however, to cement the bear- 
ing ayd rear hook in place. 

TY hariteyal. sabilizer (Fig. 4) re- 
cen, of bamboo, one 12 
{from an oval crows 
MG by Be in. at the center to 
Eby N% at the tip, and the other 8 in. 
‘long and of the same oval cross section 
at the center, ‘These are fnstened to the 
motor base on the top; that is, on the 

posite side of the spar from the cans, 
the bearing, and ‘the rear hook, ‘The 
isa silk ee 


over the thread about }4 of 3 in. 
If the thread is drawn in as shown, the 
‘paper will not sag or wrinkle badly. ‘Treat 
the surface with light dope. ‘The com- 
plete hollow spar should weigh almost 
exactly 14 07. eit 

The detachable fn (Fig. 4) is triangular 
tue made of bamboo splints cemented 
together. Tt_has two bamboo pron 
tehich fit into the rear end of the motor 
base: one of the prongs is merely an 
extension of the (Continued on page 126) 


el 


Wing CLIP 
WING CONSTRUCTION 


FRONT WING CLIP 


Fig. & Fastening the wing ribs, joining the 
halves of the wings, snd epplying the ‘lps, 


Epoan C. Waeeuen, Asmociate Editor 
‘isnaua, Doskow, Art Ealitor 
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For the Price of One Tube! 


ADIO broadcasting is falling down on the job, We 
are pollard with intrerenes acl iti, poe 7 
inferior programs, and blatant advertisi 


“Pithe general impression is that interference and kin- 
dred troubles are necessary evils, eventually to be eliminated by 
new engineering developments.”‘That is not-soe, There ise 
excuse for interference. Any competent radi or 

ing with knowledge now available, could a 
sand broadcasting power of a list of stations so aS to’ 
individual in the United States with a 

ty stations, depending on the receiving eaip i. 
Bul petty peliuce,tguorance, tctional fedouten tad shert- 
‘ighted trade rivalries block al ‘attempts to solve the problem 

‘any such common sense way. 

For the poor programs, marred by cheap advertising. we have 
only ourselves to blame. Broadcasting of the full scores of 
rand operas direct from the big opera houses, o¢ entire pla 
and musical comedies from theaters, are entirely possi 
But we have had to content ourselves with travesties on them 
bby courtesy of Somebody-or-Other's Hair Oi 

‘We have paid for our broadcasting in an indirect and pre- 
sumably inexpensive way. Better programs would be avail. 
able ifthe great broudeasting companies were supported 
directly by the listeners, instead of indirectly by advertisers. 
‘This could be accomplished by a licensing system, the annual 
cost. of which to each of the 25,000,000 or more set owners 
would be not more than the price of one radio vacuum tube! 


Get into Aviation! 


LSEWHERE in this issue, Larry Brent, a typical American 

‘Young man of twenty-two, continues his vivid story of 
the course in flying he has taken asa prelude to a carcer as a 
professional aviator. 

‘No better proof that. young Mr. Brent knows what he is 
about in selecting aviation for his fe work could be upplicd 
than a report just issued by Mr. itman, a Chicago 
business man, of a year's use of the airplane for business trips. 

‘Mr. Putman traveled 44,327 miles. It cost him $25,761, of 
about fifty-eight cents a mile—expensive traveling which. he 
‘says, was offset by the conveniences his airplane offered above 
those of more conventional means of transportation. 


‘The part of his hat concerns young Mr. Brent i the 
fact that almost half of what he spent went to his pilot and to 
{ie mechanies who serviced his Hane. "The plot dering the 


May, 1929 
year. received about $8,000; servicing the plane cost about 


‘While Mr. Putman’s expenditures on his plane show beyond 
doubt that the time has not yet arrived when airplanes are for 
the average man, the fact remains that the country every day 
is becoming more air-minded. There will be more Mr. Put- 
mans to give $8,000 jobs to pilots and to. pay generously 
mechanics who can keep their planes in running order. 
Probably’ no other carer. offers such glowing opportunities 
to young men who can qualify for it as does aviation today. 


Amazing New Roads Ahead 


'N ONE week, recently, about as many automobiles came 

from American factories as were built in the whole year of 

1900, One hundred and twenty-three thousand new cars began 

speeding up and down the highws 

‘question ist How many automobiles will be 

hence How many billion machines 

are coming; elevat 

help relieve traffic, But 
's road room is limited. 

It is safe to say that when the limit is reached, airplanes, 

flying at different altitudes, will no more have exhausted the 

room in the sky than the ocean liners of today have congested 

traffic at sea. 

‘Meanwhile motor cars run by radio power are seen as an 
“almost certain” development of the twentieth century by 
G. M. Williams, president of a widely-known automobile con- 
‘cern. To start his car, the owner of such a machine would 
simply “pull a switch on the instrument board, thereby auto- 
‘matically tuning in on the wave which has been assigned to 
him.” And he would control the speed by turning a rheostat 
like the knob of a radio set. 

right now are at work on the problem, the solution 
‘of which will mean freedom from noxious fumes, the flexibility 
of electric motors— in short, motor cars the like of which the 
‘world has hardly imaging. 


Hobyebhy ig with the Martians 


aroused by an Englishman's 
to Mars by radio from the power- 
pt foredoomed to failure. ‘As Dr. 

ineer cape the Federal Radio Commis. 
ins, a ioe We i Mcteinel ee particles a hundred miles 
we the earth forms an impenetrable barrier to radio 


it is by no means inconceivable that, if there are human 
beings on Mars, we shall some day find a way to signal to them, 
Prof. A. M. Low. a leading British physicist, believes that if 
Martians have ‘as powerful as our own they could 
see. smoke signal on our earth fourteen miles long and seven 
‘wide. Such a screen could be laid down by a fleet of airplanes. 
All this, of course, provided that there actuall 

‘a moot question to which seience has not yet pro 


They Are Saying — 


c further and shoot further and 
mn known.” —Rear Admiral W. A. 


viduals.” Sherman M. Fairchild, airplane builder. 

nless active measures are taken to protect the forests of 
the United States, the country’s virgin timber may be exhausted 
within fifty years."—Paul D. Kelleter, forestry expert. 

“A medical student with four years post-graduate study and 
two years’ hospital work commands a chauffeur, a 
broker's clerk, or a loorwalker.”—Dr. Hans Zinsser, bacteriolo- 
est, Harvard Medical School. 

“"The sun cannot be much older than the earth."—Prof, 
W. Nernst, German physicist. 
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For the Smoothest Ride over the Roughest Roads to Anywhere 


SD) Fevaxie of Pronzznine 


Tx PIONEERS who 
blazed trails, harnessed streams, planned cities and 
linked them together with bands of steel rails,merely 
paved the way for scores of other pioneers, whose 


genius and fortitude have contributed 
a thousand devices for comfort, con- 
venience and easier living. 

Such a Pioneer was Maurice Houdaille. 
Houdaille’s 27 years of Pioneering devel- 
oped the Houdaille hydraulic double act- 
ing shock absorber, that made supreme 
riding comfort available for motor cars. 
Houdaille Pioneering had its effect in con- 
vincing the engineers of Lincoln, Pierce- 


Prices $50, $75 snd $100 plas 


‘installation. Slightly higher west 


‘of che Rockies aad ia Canada 


Arrow, Cunningham, Stearns-Knight, Jordan, Ford, 
Nash Advanced Six, Chrysler Imperial, Studebaker 
President and Graham-Paige, to specify Houdailles 
as standard equipment on these cars. No manufac- 


turer, having adopted Houdailles as 
standard equipment, has ever given them 
up. 

If you are not enjoying supreme riding 
comfort in your car . . . drive around (0 
a Houdaille Service Station of to your 
‘own car dealer, and have a set installed 
immediately. 

Houde Engineering Corporation 
BUFFALO, NEW YORK 


HOUDATILLE 


Hydraulic Double Acting SHOCK ABSORBERS 
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“When Valves Get Out of Step 


Gus Tells a Stalled 
Motorist the Secret 
of Efficient Timing 


By MARTIN BUNN 


JHE gas is no good, that’s what's 
the matter,” growled the chubby 
man disgustedly as he banged 
down the hood of his ear, stalled 

at the side of the road, 

“But Theodore,” quavered his wife, 
“the engine was running just a few min- 
utes ago. Why can’t you just rum it far 
‘enough so we ean get back to town?” 

“hat, my dear Elvira, is, precisely 
what I'd like to know how to do. You 
don't suppose I'm staying here because of 
the beautiful scenery, do A a We got 


this bum gas at the M i 
by jinks, I'm going to give ‘em a ring 
and make ‘em come and tow me in for 
nothing!” 


ait lake off down the ron in search 
us Wilson, veteran auto mechanic 
and half owner of the Model Garage. 
drove up in the service car a short time 
afterward. 

"Hows, folks, sorry to see you've had 
trouble,” he called cheeril 

“You ought to be sorry.” snapped t 
car owner, “It's that bum gas you 
me. Motor won't even run on it. Chugs) 
ance ina while when T step on they 
but it, hasn’t pep enough to ki 


Pry, again and let_me hear how it 
sounds,” Gus suggested. 

‘The starter spun the motor quite vig- 
corously but only an occasional weak ex- 


‘s enough * said Gus. Quickly 
he maneuvered the service car around in 
frontof the stalled automobile and hitched 
on the towing cable. 

Gus when they reached 
the Model Garage, “in the first place 
there’s nothing the matter with the gaso- 
line, We've never sold any bad gas, 90 
that's out, In the second place the trouble 
isin the motor. And in the third place it's 
getting late. I'll drive you folks home: and 
tomorrow, Mr. Van Tine, you ean drop 
around and I'll show you what happened 
to your motor.” 


HE rotund Mr, Van ‘Tine was 


waiting when Gus arrived next 
ing, 
“Here's your car." said Gus, “just as 


we left it last night. To fix what's the 
matter I've got to take off the radiator, 
and while Pm doing that Tl explain 


"t the gas?” questioned Van 
ical. 


had nothing to do with your trouble. 
‘iis car is several years old and the tin 
ing chain is worn out. So are the sprock- 


ets, The timing chain, you know, is just 
Sar oat aaun at tay ote etl pest 
wear out same as 
That moves. ‘The tining chan ts argond 
the sprocket on the crank shaft of the 
motor and the larger sprocket on the cam 
shaft, so that when the motor shaft turns, 
the cam shaft operating the valves has to 
turn. topea 

“Of course, 
chajgesSome use 
result, What ba 
tof? teeth on he y 
time it jumped a tooth, the timing of the 
valves got later, until finally the valves 
‘were so far out of time that the motor 
wouldn’t rum at 

“You mean the valves don’t open to 


Ask Gus—He Knows | 


Rap te 
oct 
very wateh out icalarly for 

eS 


Soc kiaied he gees loving 
down real slow, which means 
don't jam on the brake. 

“The first thing to de when 
ou feet the back end of the 
Gar trying to get ahead of 
front in to swing the front 
wheels in. the direction in| 
which you are skidding. If the 
ick whee for instance, start 

‘olf to the right | 
tit wey aed quckcsd | 
same time take your 


to be on your side if you steer 


the front wheels the wrong 
way, because you're sure to do 
aright good imitation of atop!” 


let the gas into the 
‘questioned. 

“Sure they open.” Gus asserted. “. 
Jong as the cam shaft keeps turning, the 
valves will open and close, But the point 
is that they open and close at the wrong 

ime.” 
‘No teamwork, eh?” 
sxactly,” replied Gus as he removed 
the timing chain caye and exposed chain 
ets. "See how much 
"he pointed out. ax he wabbled 
chain back and forth, 


linders?”” Van Tine 


‘Cam RTAL is, loose," Van Tine 
T don't see why it 
entiurrcerstal 
“Lucky for you it didn’t, come off, 


said Gun “Probably would've jammed 
and busted through the side of the ease, 
Almost anything might have happened.” 

“How're you going to fx it?” asked 
“That depends on how long you expect 
to keep the car.” Gus answered. “Ifyou 
plan to sell it or trade it for a new model 
within a few months, perhaps I can take 
a link out of the chain. Tt seems loose 
enough for that. But if you want a real 
job the only way is to install a new chain 
‘and new sprockets. T could put in a new 
hain on these old sprockets, but it would 
wear kindof fast” 

“'T guess I won't be buying a new car 
fora “while. fan Tine,” "Better 
take a good job of it and putin the new 

s. But tell me, how 
ia you ba the chain had aipyetl 
Td like to know how to spot the trouble, 
in case it happens agai 

“You've got to know how a gasoline 
motor works before you can understand 
valve timing.” Gus replied. “Lots of 
people think that the valve just opens, the 
gas kind of rushes in of its own free. will, 
and that's all 
“They can’t seem to get it 
through their heads that each piston 
pushes down on the crank shaft only on 
every other (Continued on page 164) 
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WALTER E. HOLLAND 


CHIEF ENGINEER OF PHILCO Says: 


“No matter what care and skill a manufac- 
turer of radio sets may employ, the finest 
instrument that ean be built is no better 
than its tubes. In the manufacture and 
testing of Phileo Neutrodyne Plus Receiv- 
ers. we use RCA Radiotrons, because they 
insure the fine reception of our sets.”” 


Walt E. Walled 


All radio engineers that after a year of average use the 
vacuum tubes in a radio set should be replaced throughout with 
new ones. Old tubes left in mar the performance of the others, 
For finer results completely reequip your set with RCA Radiotrons, 


IRCA RADIOTRON 


RADIO CORPORATION OF AMERICA ~ New York < \Chicage + Atlanta + Dalles + San Francia 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Hew to C 


By Making Two Simple 
ii Cie 


Wooden Forms, Yo 


Turn Out a Number of 
Good Looking Garden 
Benches at Low Cost 


By Lon H. Baxten 


Supereizar of Manual Arts, Wealern 
teverve Academy, Hudson, Ohio 


/TURDY garden seats can be made 
of concrete with but little equip- 
ment. ‘Two forms made as shown 

Sag hpenciaen ibs eres 

for making benches for the of an 

entire neighborhood. A few alert boys 

‘working together can make seats for their 

own yards and sell others to friends and 

neighbors. As a matter of fact, many of 
these seats have been made in the course 
of their school work by boys and girls not 

more than twelve years ol 

‘The form for the top. or seat 

ix made from 1-in. stock, preferably 

it should be about 22 in, wide and 

in, long. As the seat is to be 

the edge pieves should be made 3 


for the short sides and 3 in. by 4 ft. 8 in. 
for the long. Strips cut with « Ty. 
bevel—that 


triangular pieces—are 
tered at the comers and nailed as show 
to the sides but not to the bottom board. 

Make short cleats to hold. the side 
pieces in place and serew the sides to the 
ends with 134-No. 8 flathead screws. Two 


POPULAR SCIENCE MONTHLY 


ast Concrete Seats 


pieces for suspending iron dowel pins i 
the cement are next made and placed in 
Pe een emenes 
ly one end form is necessary, ‘The 
curved pieces are best sawed from blocks 
of pine 4 in. thick, 6 in, wide, and 1534 i 
ong. ‘The curves may be cut with a turn- 
ing oF web saw, but for a very small 
expenditure this will be done at a wood- 
working mill or carpenter's shop on the 


A top and bottom board are screwed 
aa shown, and well oiled woden 
(olen tels ms tesco tints 
pins which prevent the seat top from 
hi 


ing). 
‘ApHly linseed oil to all parts that come 


contact with the cement mixture. Pre- 


‘Max, 1929 


pare reinforcing wire and rods ax indi- 


cated for the seat top, and provide two 


34 by 1434 in, iron rods and sufficient 
wire mesh to reinforce each of the seut 
supports. ‘The mesh, or hardware cloth 
‘as it is preferably called, should extend 
to within about 1 in. of the edges all 
around, 

Mix thoroughly one part cement and 
two parts dry, clean, sharp sand. Cup 
this up cone shape with w square-nosed 
shovel and scoop. out. the center, into 
which pour enough water to fill the hol- 
low three quarters full, ‘Scrape the sides 
‘of the cone into the hollow evenly” all 
round and add enough water to make & 
quaky mixture, 

ake four times as much gravel—run- 
from 4 to 134 in. in diameter—as 
the amount of cement originally 
used. Wet the gravel thoroughly 


and work it into the cement. and 
sand mixture. Have the final 
mixture stil of a quaky consist- 
ency. 

Place the mixture evenly in the 
forms, working it into corners 
with a trowel. See that all air 
pockets are broken up, Allow the 
concrete to set for half an hour; 
then smooth the surface lightly 


“DOWEL ROD HOLES 
rusia Sear TOP 


TRUNGULAR STRIPS: 


with a trowel. 

The casting will harden over- 
night but. should remain in the 
form about three days. Sprinkling 
it daily will insure its drying 
‘out evenly. 

‘To improve the surface and 
‘conceal any slight air pockets and 
rouighnesses, apply with a 2-in. 
paint brush a mixture of one part 
‘cement to one part sand. A still 
more even, smooth surface may be 
obtained by rubbing the concrete 
with a carborundum stone or a 
‘common brick ‘in cement, 
and water, (Continued on page 118) 
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UNDER THE PAINT LAY RICHES! 


WITH what ghoulish glee have count- 
less collectors, amateur and profes- 
sional, scraped the paint from an old 
table or chair to find the cherished 
beauty of walnut or cherry underneath! 

Wood is as beautiful today as it was 
when antiques were being made. The 
lowly pine and birch of grandfather's 
day have come even further into their 
own under the skillful hands of men 
who know how to bring out their real 
beauty. 

With the skill which Johnson's Wood 
Dye puts into even the most amateur of 
hands, there need beno resortto opaque 
finishes . .. makeshift substitutes for 
lack of skill in finishing. Without 


JOHNSON’S 
WOOD DYE 


seecccccccooos: 


streaks, without laps, the Dye sinks 
deeply, revealing the full depth and 
texture of the grain. There is no pig- 
ment in Johnson's Wood Dyes (spirit 
and oil). There is therefore no dirty 
scum left behind when it is used. It 
dries quickly and smudge-proof. The 
subtlest gradations in color, from the 
darkestto the lightest shades, are avail- 
able in Johnson Wood Dye. 
Our valuable instruction 
sheets on expert wood finish- 
ing methods are yours for the 
asking. Just mail the coupon. 


S. C. JOHNSON & SON 
“The Interior Finishing Authorities” 
Racine, Wisconsin 


Seeececcccsccossssoosooooooooee 
S. C. JOHNSON & SON, Dept. (PSM 5), Racine, Wisconsin 


Gentlemen: Please send me your free color chartand instruction 
sheets on expert wood finishing methods. 


Name 


SW sn 


ity State 


Pe eeeeeereeseseeeeseeeeeeeeeeeee 


Ingenious 
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Motorists 


How to Check Ignition Timing—An Automatic Light for 
Luggage Compartments—Timesaving Tools You Can Make 


JHE ignition sysiem of 
‘most cars is so timed 
that when the spark 


cyolever, isin fll retard 
position, the spark will occur 
fat top ‘dead center. It is, 
however, not easy to know 
just when the breaker points 
factually part company and 
eause the spark. You ean 
determine exactly when thi 
iappens by the 
mirror. Set it where it 
reflect the face of the am- 
aetr, a in Fig. 1 while you 
turn the hand crank, When 
the points break and the 
spark occurs, the ammeter 
needle will flip back to zero. 

You can use this test to 
cheek the ignition timing, in 
which case turn the crank 
until the needle flips. back 
and then see if the piston is 
tat the top; or to make sure 
{hat the piston in any cyin- 
ler is at the proper point for 
setting clearance of the 
valves, When the spark oc- 
‘curs, both exhaust and ine 
take valves are, of course, 
closed. 


An Automatic Light 


(0 NEED to fish around 
in the dark tryin 


if 0 
find something in the luggage compart- 


ment. You ca ily arrange ito~ 
iad whict Ngo the 
= = 
Fore tgy dtd 
net type to a headlight bulb is 


‘attached underneath the front edge of the 
da stop-light switch is 
point where it can be con- 

chain to the hinge 
in the door. 


or to a screw ey 
‘The chain should he adjusted wit 


enough slack so that 


‘the door is 


terminal of the 
socket, connect 
the other terminal 
of the socket to 
‘one terminal of the 
stop-light switch, 
and ground the 
other terminal of 
the switch to the 
nearest point on 
the metal frame of 
the car. 


SCREW DRI 


END WRENCH: 


FEELER GAG! 


iting 
‘with Slotted ble ana 


Ten Dollars for an Idea! 


1. Godhon, of Pasa 
cali wine this smo 

on far hie euagection of 
Falve adjusting tock shown tn 
Fest Bach thon Forcian 
Scien Most awards #10, 


Valve Adjusting Tool 
MGURE 3 shows a homemade tool 
that will be a timesaver for either the 


Fig. 3. Timesaving toa for ad 
vethead walves, fitted 


three-sixteenth-inch cold rolled stock into 

form, ax shown, and bolt the end to the 

‘h alter drilling a hole for the 

er bit. A cotter pin, a washer, 
and a spring complete the 
assembly. 

To use the tool, fit the 
wrench over the lock mut 
while pulling the screw driver 
bit up against the spring. 
Tet the screw driver edge 
ddrop into the slot, loosen the 
lock nut, test the elearance 
while stil holding the wrench 
in place, turn serew driver to 
change clearance, and when 
you have it right hold screw 
river in the correct, position 
with one hand while you 
tighten the lock nut with the 
other. 

This tool has saved much 
time in the repairing of cars 
with overhead-valve motors 


IVER, 


Spring Compressor 
F YOU have no spring 
‘compressing tool and you 

‘wish to remove the retaiting 

pin that fits through a wot 

Inthe overhead type of valve 

spring, you can use a pair of 

end cutting pliers, as shown 
in Fig. 4, Tato holes driled 

Tate ney "7 

th , auf c= 

just far enon t 7 

will lear the Valve stem. All that is 

necessary then is to press down on the 
wooden” handle and’ remove’ the pin, 

Grip leg of the pliers between the thumb 

and first finger while. you are pressin 

down to avoid pinching your finger i 

the pliets slip sidewise, 


A Simple Hood Protector 


WWE recline as practically no 
effect on the Incquers used on mod- 
ern automobiles, it does leave marks 
which must be polished off. If your car 
is fitted with a gasoline tank under the 
cowl, you can avoid spotting by making 
1 protector as shown in Fi 

in the protector should fit tightly around 


e 


the filler opening. 


saa" PROTECTER — 


Fig. 5. How to protect automobile faish from 
{Evoline stains when the tank i under the cowl 
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Suppose somebody said — 


“JI can add 10% to 30% more power to your engine. 
I can preserve its first-year feel for 30,000 miles.” 


You’d want to know how and why. 
The “how” is the New Mobiloil. 
The “why” is told below. 


In spite of our scientific prejudice 
against superlative language, we are 
prepared to make some very strong 
‘statements about the New Mobiloil. 

For example: We are willing to say 
that use of the New Mobiloil willl help 
‘your engine develop 10% to 30% more 
power than other oils generally sold 
for the same motor. Our road and 
laboratory tests have bettered the 
higher figure. 

Our assurance that the amazing 
New Mobiloil will stand up better 
and consume more slowly under high 
speed is a conservative reflection of the 
speed-test records made in thousands 
of miles of running at the Atlantic 
City Speedway. And it is an establish- 
ed engineering fact that the oil which 
lasts longest and stands up best at high 


the New 


speed, lubricates best at any speed. 

‘We believe that, with regular drain- 
ing and refilling, and with reasonable 
care of your ear, the New Mobilol will 
keep the first-year feel in your new 
engine for atleast 30,000 miles. Actu- 
ally, Mobiloil has preserved the first- 
year feel in many engines for more 
than twice this distance, 

The New Mobiloil will give you 
many thousands of miles of the pleas 
antest motoring you have ever known 
and save you many repair bills besides. 
Mobiloil has been the World’s Quality 
Oil ever since it lubricated the frst 
successful motor car. Mobiloil is made 
by the Oldest and Largest Specialists 
in Lubrication. 


‘VACUUM OIL COMPANY 
‘Mabe 


<3 


Mobiloil 


Make this chart your guide 


Ik shows the cones grade of Gargoyle Mobili for 
‘erain prominent cae If your ea sot lied below, se 
‘complete Mobioil Chat a your Mobil dese 


= 


Sec 


ni >! o! ooo >>> EP! 
: 
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Vorniahiioe Your Front Door 


What Preparations to Make and Materials to Use— 
Removing Old Finishes—Stains and Their Application 


{TAIN and varnish form a popular 

apa sathtactory Bek for Eat 

rovided a le exte- 

For Sern is used and the work 

Viten a door to be refinished is in very 

bad shape, the old finish should be re 

moved to the bare wood. The refinishing 

process then is similar to finishing a new 
door, Hf the od fin 


caste ol spar varniohe 
For removing the old ini, when nec- 


essary, the amateur painter will find 
best to use a commercial paint and var- 
nish remover applied according to the 
manufacturer's directions. When prop- 
erly softened, the varnish can be cleaned 
off with rags or waste and a dull scraper 
or broad putty knife. 

‘The scraping must be done with care 
to avoid splintering or damaging the 
‘wood. Move the scraper with the grain 
of the wood and be particularly careful 
to clean out the corners. Coarse steel 
‘wool may be used on panel moldings and 
surfaces. Wash away all traces 
varnish remover with benaine oF 


well 

‘Once the door is i 
finished, you have a choice of finishes, 
Personal preference or the architectural 


condition to be re 


style of the house may call for a finish 
that is well filled, smooth, and glossy: oF 
it may require an antique or weathered 
‘appearance. It is most convenient, per- 
hhaps, to classify the finishes in respect to 
the woods of which doors are commonly 
constructed. 

‘Doors of pine and fir frequently are fin- 


1%) By F.N.V. 


August, 1928, 
‘ Moxrmux 

to be var. 
cedure will 


vin 
ingure good results 
“The most generally used and most 
practical stains for new doors are 
ready-aixed oil stains (or wood dye, as 
sometimes designated). doors, from 
which the original finish has been re- 
or spirit dyes are fre- 
preferred because of their su 
rating qualities, but they must 
type suitable for outdoor use 50 
-¥ will not quickly fade. 


seston oe 
of the wood. 

ian oll stain is used, allow it to set 
for a few minutes and then wipe it lightly 
and evenly to remove any excess on the 
surface. The color may be lightened to 
some extent by vigorous wiping. Should 
the color be too light, apply a second coat 
ofstain. Allow thestain to dry thoroughl 
overnight is usually sufficient. 


(DERWALKER, Author of House Painting Methods 


(use only 
de for 


called spar varn 


Apply the varnish with a 
flat varnish brush & or 3 in. 
wide, Brush it well into the 
wood, applying it freely, hut 
avoid sags, runs, or wrinkles 
Runs are likely to occur around 
moldings, under openings, and 
at comers. After applying the 

side of the door 
Ft as is conven. 


varnish to on 


possible and again brush ove 
the surface, first in one direction 


Using a wed of emelsor to wipe surplus paste 
‘ler fam the surface of an open-trained wood. 


vd then at right angles, 50 as to pick 
up any excess varnish and distribute the 
coating evenly. 

‘Allow at least twenty-four hours for the 
varnish to dry; then rub it down lightly. 
and evenly with very fine waterproof 
‘sandpaper and water oF with pumice stone 
and water on afelt pad. Rub only enough 
to cut off the dirt nibs and dust. Wash 
the surface clean with water and wipe it 
dry 
‘Apply the second coat in the same way 
and rub it preparatory to a third cout, 

‘8 third coat is necessary. A third coat 
muld be used when a new door is 
finished or an old door is being refi 
from the hare wood, but two coats are 
eer ten 5 vara aL 
was in fairly condition to begin 
With. ‘The final coat should not be rubbed 
unless you wish to have a semidull finish. 


Are YOU 


PARTICULAR 


to be right and it's got to stay 
right.” 

When you buy a Clayton & 
Lambert torch you're putting a 
worth-while tool on your work« 
bench. The most exacting blo 


torch uses are considered in the 
manufacture of Clayton & Lamberts. 
Lasting materials—the strongest avai 

able, selected for long, efficient us 
Many of the features of design are e: 
clusive and patented Clayton & Lam- 
bert improvements—the result of 40 
years’ experiment and invention, And 
Clayton & Lambert torches are made 
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by precision workmen. Men who think 

of tools and look at tools in the same caLiss 

light as you. This bomen i 
For instance—the vaporizing cham- 


ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 


a 


on your fuel bills. All fittings are built into the 
tank by a patented method that prevents their fall- 
4 in or coming out. There's absolutely no danger 
of an explosion with a Clayton & Lambert torch, 
Even the most delicate part—the gas orifice—is 


fool-proof. In the No, 158 the ori 
fice has a guard. Slightly higher 
priced, No. 32 has a patented de- 
sign so tl you'll never ruin the 
torch by a careless twist of your 
And as you close the valve 
you automatically clean the orifice. 
‘Things of that sort have made 
Clayton & Lamberts the largest 
selling torches in the world. There's 
satisfaction and pleasure in work 
ing with such a fine, capable tool. 
‘You can buy Clayton & Lambert 
torches at hardware, electrical and 
automobile accessory stores. Look 
for the handle—it’s red with a gold 
stripe. But to be sure—look for 
the trade-mark, too. It pays you 
to be certain that you're getting a 
Giayton & Lambert 


CLAYTON & LAMBERT 


MANUFACTURING CoMPANY 
Detroit, Mich. 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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A Dresser for Small Homes 


Requires Little Space, Is Not Hard to Build, and 
Has the Style ong Grace of a Fine Old Antique 


WY C 


By 


Wituam W. Kuenke 


OUND, knotty white _ pine 
should be used in making a 
‘small Welsh dresser like that 
iMustrated 0 that it will be 

ceping with original 

gues of this type; which are 
highly prize and valuable 


in strict 


n attempt 
the mel- 
low tones of fine old pine furniture. 
‘This can best be done by applying 
one cont of boiled linseed ol tole 
lowed by a coat of one part walnut 
oil stain to five parts turpentine. 
Allow the stain to dry thoroughly 
an then rub the sich parts wit 
sandpaper until the wood 
almost bare, s0 as to give the piece 
4 worn effect at those places where 
wear would naturally become vis 
ible in the course of years. Follow 
nt with two thin coats 
‘of white shellac and a well-rubbed 
‘coat of furniture or floor wax 
All the applied moldings shown 
the drawings below are of stock de- 
sign and can be obtained in most 
localities, although it is possible to 
fe other stock moldings 


the 
"The dresser is made in two separate 
14 which, when completed, are screwed 
together, ‘The instructions for construct 

ing the two parts may be summarised 
briefly, 

Body or base unit, Tus 
carefully to the desi 


the four legs 
cated. Work 


‘This dresser won frst pris n one division of content 
Conducted by Porvtan Serene Monty for tacher 


out the rails to the desired and 
hand dress them thoroughly. Cut. all 
joints and assemble the frame. ‘The bot- 
tom shelf must be built in at the same 
time the project is being glued together. 

onstruct the drawer and put it in 
place. Work out the top and fasten it to 
the frame from the underside by using 


Educational 
for teachers. 


Pay 2 
Vette, Erie, Pa. 
Erie, Pa.; 2—Cl 


OR his Welsh dresser desi 
first prise in the adva 
Trerlgemton tre hocrr igen hcg) 
‘tinent of POPULAR SCIENCE MONTHLY 
Tist of prien winners bs nn follows 
Woodworking. Elementary 


Advanced: 


jakeficld, Mich.; 3— 
macher. Allentown, Pa. 


jeesel roma oeainil 
mill allow for 
Bon.” Apply all mold 
‘Shelf hunt. Hand dress allt 
stock, Cut out the profil 
Sides and the toppieee.. Cut, dado 
Joints in the siden Carefully ft 
hell. the top, and bottom, ‘and 
fembile the whole. Fasten the back 
in place by nailing through into the 
Soa und the top sad bottom pioces 
‘Apply the top molding, Screw the 
shell part to the body part from the 
undemide. Fit and fasten the 
molding at the junction of the two 
units, "Clean all parts thoroughly 
ih sandpaper 


HEN a lacquered fi 


wax, the following meth 
substituted. 


de by’ 
dissolving eight tablespoonfuls of a 
drying asphaltum varnish in a quart. 
of gasoline. Allow this to dry tho 
‘oughly and apply a coat of one part 
orange-shellac and one part denat- 
ured alcohol. Smooth this, when dr 
with the finest obtainable ‘sandpap 
nd rub through the stain to form “high 
ights” as described by Mr. Klenke. Dust 
well and apply another coat of three 
rts orange shellac to one part alcohol. 
ish with two coats of clear Iucquer 
and rub the second with FF pumice stone 
‘and crude oil. Finally polish the piece. 


1—F. W. Megow, Wyncote, 


Dally, Milwaukee, Wis; 3-W. A. De 
Intermediate: 
x. 


1—Jonathan Bright, 


3—Paul N. Wenger, Greenwich, Conn: 

Metalworking. Elementary: 
Jerome F. Derwallis, Newport, R 
Bronxville, N.Y. 


‘A. DeVettes 2— 


1 George Gordon, Jr., 
iyde R. Garl, Canton, Ohio} 


AL 
G. Dewey Fenster 
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How to File Your Hand Saws 


Told by Saw Makers Who Are the World’s Largest Users of Files 


Files for the Metal Worker 


ISSTON files weremadefirst for Disston saw 

makers. These men must have files that 

‘cut fast, eut true, save time and stand up 
to the job. ‘Files that are sharp! ... . accurate! 
«+ « dependable! . . . lasting! These are the 
qualities that Disston Steel makes possible in a 
file and in all cutting tools. 


Keeping good tole in 
Seve, Tool and ile Bow 


frequently asked: 


MATEUR mechanics realize th 

fect conditi 
"tells and shows you how to 
sharpen your hand saws, It answers these questions, #0 


What tools do I need for filing a hand save? 
1 


Now, for the benefit of all who work with 
tools, Disston Files—for every purpose—all 
made from Disston Steel, may be had at good 
hardware stores. 


Ask for “Disston"! 
Disston Files. 


ws, of course; but also. 


cal eke requires 
ion. "The Dinton 


A sae le, with handle. ‘The Diston tem lin 
Hints on Using a Hack Saw lant Saw Fileiweusiest louse, Asawehmp speceaary, ——‘Handieat of Al S 
he etngnes tt saertnny ‘The Dist Dt Ping Gude tr Cap wi prety nuttane cohen 
eu is anh omit sour avn, If the tsth require ae 
rsh, Breton No. $65 Tack Sn te a Diastoa Tremph Sew Set ~~ mitre 


For Finishing Wood Surfaces 
fou nts cee don’ hews Coo 


Jointing 


they should be evened 


anv if thas never 


me small end 
every other tooth, th 


teeth straight across, 


Saw, Tool and File Book.” 


sh to your work, rmor- 


ss of Dwg Sng Sick Me 
fl ses, 294° pd 85,5 wide 
Hong bing standard. and 


the selection, ces aed 
‘ttl Bow to tle aed et wes and contains mach ether 
information. Sent tee. Uae the coupon, er write fr 


What is meant by “jointing 
leveling the tope'of the teet 
Necessary only when teeth are uneven or out of shape, when 
mn top with a Disston mill fle 
or & Disston Hand Saw Jointer, before setting of 
teeth to be filed? 
perfect, sharp teeth at wide end 
been sharpened. Follow th 
teeth for shape and bevel. On crose-cat, 
A blade and 
reverse saw and fle. re 
teeth. Hold filelevel, at 45° angle to blade. On rip saws, file 


DISSTON 


‘Makers of "THE SAW MOST CARPENTERS USE” 


ar Finke 
fore filing. 


st 
ik toward handle. File 
ining 7 


All your saw filing questions are answered in “The Disston 
Write to us for it, 


Henry Disston & Sons, Inc. Philadelphia, US.A. 
(ln Canada, adarem Hare Dinton & Son, 11d, Tore) 
Please send me “The Disston Saw, Tool and File Book.” 


Name and Adres. 
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"TheSawMost Carpenters Use” 


‘The two hands saws forthe home work- 
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The “Ten Thousandth” Touch 


How a Machinist Can Insure Great Accuracy in Using His 
Micrometers—Methods of Testing Them—Vernier Calipers 


Retry 


EASURING tools manw 
factured today combine 
precision and durability 


to a remarkable degree. 
‘Modern mechanies work to limits of 
accuracy that a generation ago 
‘would have been considered s0 close 
‘4s to be of service only in the finest 
of scientific work. 
 iibbe the acrarments with which 
the present inist measures 
York are constructed with « 
precision that makes it possible to 
measure amo infinitesimal difer- 
ences in length, there are so 
factors that influence this result 
that the mere use of a precision tool 
does not necessarily mean that the 
‘work will be just that precise. 
Figure 1 shows what startling 
differences are made by variation 
in temperature. A toolmaker de- 
ceides-he will ‘check his vernier 
icrometer with a standard pre- 
m gage block, of the kind that 
has been standardized by the Bu- 
reau of Standards by the li Lightwave wave 
method and which ean be 
upon to be accurate. 

‘The tool room from which he 
obtained the gage block was a litle 
that, morning, a 
Block is at a temperature of oF. 

He has the 


By HENRY SIMON 


jerometer in 


‘may read zero when itis closed and 
1,000 in, when tested with a 1-in, 
standard, and yet be inaccurate at 
some of ‘the intermediate points, 
‘The nut makes contact with the 
spindle for about only one fourth of 
its length. For this reason it is wise 
to check the micrometer at inter. 
vals, as shown at A, Fig, 3, and 
note down what differences are 
‘observed on a card to be kept for 
reference, as at B. This checking 
should be done with standard 

blocks, and it is well to chee 
‘one or two of the intermediate 


numbers on the barrel, say 8 and 16. 
‘One other formality should be 


attended to, or else the condition 


the conditions named, it might be said 
that it were one ten thousandth off when, 
it was absolutely correct. 
If you want to deal in ten thousandths 
—and that is the reason for the vernier on 
‘your micrometer—the way to be sure that 
te Oia saath Se cho 
your micrometer periodically by co ae 
Selous weaaect esas 
are available in precision size 
Meche wi re casted Soom 
within less than .00001 in. If 
Siome rca yee meg hear 
obtain the use of a set owned by someone 
else. However, you should bear in mind 
that your micrometer and the gage blocks 
must be at the same temperature. 
Figure 2 shows why a good micrometer 


shown in Fig. 4 may exist. Here 
the same micrometer is giving differ- 
ent readings on three objects, each 
cof which is exactly the same size, 
‘The flat end gage at B is measure 
exact size, the round disk 
read uncesie, while at third 
piece of work, a narrow- 
E'toeancred stl sre uncetse. 
‘The reason in tha the end of the 
spindleand the anvilare not parallel, 
Siahown in Mig, Sct Dant Be 
‘There are various ways in which 
the face ofthe anvil may get out of 
parallel with the spin 
other than that practiced ty the F 
imaginative garage man who dis. 
Clamp. Ht may beogme’ peonel De 
clamp. Tt may ee a 
accidental blow. as in Fig. 6 at A, of from 
local pressurefrom being clamped tootight- 
ly in a vise as at B; or it may have been 
accidently overheated as at C. Likewise, 
the spindle may have become sprung a 
trifling amount as at D, yet enough to 
cause trouble. (Continued on page 115) 
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hey need 
crarrett ACCURACY | 


and DEPENDABILITY too 


© The same quality of materials 
and workmanship that has made 
Starrett Tools the universal 
choice of expert machinists and 
carpenters has made Starrett 
Tapes and Transits and Levels 
equally popular favorites. 


Your tool dealer has a Starrett 


Tape, Transit or Level that 
meets your exact requirements. 
Ask to see them. Let us send you 
a free copy of Starrett Catalog 
No. 24 “Ww. 


THE L. S. STARRETT CO. 


© This seat ox an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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You have either reached a page that is unavailable for viewing or reached your viewing limit for this 
book. 
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WORLD'S STANDARD OF ACCURACY 


BROWN & SHARPE TOOLS 
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) Uk Drilling Holes in Glass 
yy a - Small Ones Are Bored 
e N 


with a Sharpened File, 
SO —The only | / Large Ones with a Tube 
\ way we ||. . 
can do it—| \ 


says MR. CREAMER | 


Gen. Mgr. of Wheels, Inc., New York 


t) 
¥- ENTCSON 


Fig. 2. The way a ble 
fe held n'a breve and 


y 


, 


workshop as a 
place to forget 
| Business worries. 


ighbor 
of the 
jer working with glass, 
ly drilling holes in it 
‘The explanation I 


sides of the file as 
to use a grinding 

in water of oil in order to be sure not to 
heat the fle, but if a dry wheel must be 
used, apply the file with very light pres- ‘The drilling is done with the file in a | 
‘often. Ifthe brace as shown in Fig. 2 A breast drill 

or a hand drill can be used for greater 

speed. Use light pressure and rev 
lass as 3001 int goes throug 


ATTACH THIS COUPON TO YOUR LETTERHEAD 


For larger holes effective work can be 
done by using a brass tube. A suitable 
piece of tubing oft had for the 


RUNNER 


if shop. 
device as that shown in Figs. 3 

essary for holding the tubing in pla 
and perpendicular to the glass. It co 
sists of a baseboard upon which the glass 
rests, a stall block to serve as a spacer, 
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Why it is so easy to 
learn to type on CORONA 


UR little boy has loved C 
since he was big enough to notice the 


Aereers” 
"EJearned to use Corona when I was sixty 
ight, Itis much easier than writing by hand.” 

Scores of letters like the above have come 
tous. They show how easy itis to use Corona. 
If children too young to hold a pencil can 
tuse Corona, anybody ean. Ifold people whose 


CORONA Is THE WORLD'S CHAMPION 
PORTABLE ON 8 EXCLUSIVE POINTS 
A, atmexcrn: Strongest frame of any portale 
typewriter —solid one-piece aluminum, 
rigidly braced. 

2, muriicrry: Fewer parts than any other 
standard keyboard typewriter. 

3. COMPLETENESS: More bigamachine Jou 
tures than any other portable typewriter. 

4. easy 10 LEARN: Corona design is theresul 
of 20 years study ofthe needs of beginners 

5. wan sexvice: An unequalled record for 
durability as the oficial portable of the 
Allied Armies. 

6 vorvtanrry: de many Coronas have beer 
sold as all ther portables combined. 

7. punanuiiry: Coronas purchased 20 years 
cago are stil gising satisfactory service. 

8 mEAurY: Graceful in Hine; expuisitely fn 
ished in every detail. 


CORONA 


The PORTABLE TYPEWRITER 


handwriting has grown shaky can use Ca 
anybody ean. 


To say that itis easy to operate Corona is 
understating the Facts. It isaitonishingly easy 
Beginners, after reading a helpful little book 
that is given free with every Corona, ea 
Jearn the fundamentals in just a few hours 

Tn the very beginning, Corona was de- 
signed with the idea that it would be used by 
people who had no typewriter experience 

That was twenty years ago. Corona is still 
bile with the beginner in mind. All the needs 
of the amateur typist have been studied by 
Corona engineers. Every year we have im. 
proved Corona—made it more convenient 
Here are a few advantages which make it the 
ceasieat typewriter in the world to operate: 

Adjustable Key Action—The touch can be 
made light or heavy to suit your requirements 

Adjustable Paper Guide—Insures uniform 
‘margin on all pages of a manuscript. 

Back Spacer and Margin Release—Theve 
are conveniently located on the keyboard 


Carriage Return Lecer—This is mate extra 
large and convenient. It enables you to per 
form the two operations of spacing and re 
turning the carriage to the starting point 
with one sweep of your hand. 

Extreme Visibibity—Holds paper at correct 


reading angle. 


Key Spacing—Same as on office type 
Standard Keyboard 
exactly like a big offce 


rows of keys 
sachin. 


Corona has many, many other features. 
There is not room on this page to describe 
them all, Other portable typewriters have 
some of these features. But no other portable 
thas all of them, 

Tn making Corona easy for beginners to 
‘operate, we accomplished another result—an 
unforescen result. The very features which 
enable beginners to write more easily, enable 
accomplished! typists to greaily inerense the 
speed, 

‘You owe it t0 yourself to drop into a store 
where typewriters are sold and sce Coro 
The minute you lay eyes on it you will realize 
hy a million people use it—why Roosevelt 
took one to Africa—why 30,000 Coronas were 
sed in the World War—why more novelists, 
more newspaper men, more business men, 
more schools and colleges use Corona than all 
other portables put together. 


For a small down payment you can take & 
beautiful new Corona home with you today. 
Don't neglect this opportunity. Don’t let an- 
other day pass without doing something about 
it. Know now the joy of owning a sturdy, 
speedy, smooth-operating Corona — the 
World's Champion Portable 

An interesting illustrated booklet called 
Corona Typewriters” which describes Coro- 
nna in detail, and contains teautifulillustra- 
tions of the new color models, will be sent 
‘you upon request. No obligation. Simply mail 
the coupon below 


Si advo Ave, New Yoke Ye 
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Here's @ Screw Driver How | Built a Portable Workbench. 
for Use in a Small Apartment 


lBST4= A. By Punur H. Mien 


uu can use ds a 


CHISEL 


Onrpinaricy 


yoo should’ not ask 
‘your screw driver to be 
chisel, but itis a fine 
thing to have a screw 
driver that 1s 30. good 
that you can use it as 
fa chisel In an emer 


Guaranteed 


ece of steel The 
point has come through 
‘8 good as new! 

fet. this extrnordi- 


nary Red Crown point 
ferocall, ‘The Bridge: 

Red Crown has 
Free other features — 


Tow. ‘Then ask your 
deaier to show you the 
Bridgeport Red Crown 
—ideneitied by the 
bright red crown. atop 
thehandle. 4”, 5” and 
"—50¢ each, ‘If your 


Sealer ‘cannot supply 
You order direct. 


Why Craftsmen Choose 


tested ‘paint won't mushroom 


"The trinht ved crown stop dhe handle 
Hentibes Bridgeport Red Crowns 
‘THE BRIDGEPORT HARDWARE MEG. CORP. 
‘Beidgeport, Connecticut, U.S. A. 
‘America's Largest Makers of Screw Drivers 


Bridgeport 


‘TOOLS and HARDWARE SPECIALTIES _ 


| :RE is how a “home workshopper” 

overcame the obstacle of having 

| no place to work in a small modern 
Apartment. 

In the foyer adjoining the kitchen was.a 
| clothes closet. It wasn't very large, but 
why couldn’t T build a small cabinet an 
store it in one end of the eloset—a con- 

bination bench and tool chest? 

‘As it was not my intention to make the 
cabinet a show piece, I used for lumber 
old cases and crates that I found in the 
cellar of a stationery and 
toy store on the corner. 

| The only materials pur- 
| chased were four hinges 234 
in. wide, four handles for 
four casters, five 
worth of 2}-in. 
round-headed serews, and 
34 Ib. sixpenny nails, cost- 
ing altogether sixty-nine 
cents. 

‘The tools used were a 
hammer, crosscut and rip 
saws, try-aquare, plane, 
ruler, screw. driver, and 
drill. 

First I cut the two sides 3¢ by 1134 by 

in, and nailed a piece 3 by 13¢ by 10 
in, across the front end of these at the top, 
and a piece 34 by $34 by 11 in. across the 
bottom and extending 3¢ in. lower than 

ends of the sides—to allow for the 
thickness of the bottom. Two vertical 
pieces 4 by 134 by 25 34 in. werethen nailed 
to the sides to compete the frame ofthe 
front. 

‘The bottom, 3 by 1134 by 19 in.. was 
nailed under the sides, the ends of it being 
flush with the sides. ‘The back, 34 by 19 

was then nailed on. Before I 


cabinet wi 


attached slides for the drawers, I com- 
puted the depth of the drawers by what I 
Intended to keep in each and built them 
accordingly. 
‘The top I made of 4-i 
2034 in. was eu! 
tending 214 in, over the 
front and % in. over each side. ‘The other 
section or layer of the top I made 15 by 19 
hereby allowing 34 in. on each end 
for a piece of quarter-round molding 15 i 


front, and back, 
skeleton of the eabi 
the grain of which ru 
the grain of the first.on 
ing 3 in. on each side for the moldin 
screwed the first board to the second. 
When the cabinet was right end up, I had 
nooth top without visible serews or | 

at the 


these pieces is of great importance; it has 
to be exactly 334 in. 40 that when the 
cabinet is tilted each will flip outward of 
its own momentum and not hit the floor. 
If they were too wide, the weight of the 
cabinet would fall on the hinges and, of 
course, break them very soon, At this 
‘width, the weight rests on the corner of | 
the cabinet, allowing a needed 4 in, 
before the hinges on the tilted side are | 
opened to capacity. 

“The casters are ball bearing and have 
flat tops or screw plates 114 by 134 
with four serew holes. They are set 1 
from each side (Continued on page 118) 
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STOP that CHATTERIN G 


‘This age-old cause of plane trouble was tackled sci- 
entifically by Millers Falls engineers. Smoother cut- 
ting depends on the pressure with which the blade 
is held at the correct cutting angle. So a 3-point bear- 
ing of the lever cap was added. ‘This bearing keeps 
the cutter flat the entire length of the seat. It makes 
possible a hair breadth adjustment that holds and 
completely overcomes charter. 


Another New Feature 
«+. improved cutting edge 


‘The improved Millers Falls cutting edge is the re- 
sult of years of experience with fine tool steels. A 


No slipping, no chartering wich the 
new Millers Falls Planes. Instead a 
smooth firm stroke that means finer 
work with less effort, that adds co the 
satisfaction and pleasure of a job well 
done, that removes completely the 
constant irritation of a chattering 


plane. 


new process of cempering the cutters electrically, gives 
the edge greater uniformity and longer life. ‘Think 
what this means—more time spent in productive 
work, less time spent in sharpening and recondition- 
ing. And how much easier the work will be with 
these new planes. 


The new line of Millers Falls Planes covers every 
plane need. Sizes in bench planes from 7 inches to 
24 inches, smooth and corrugated bottoms, 21 mod- 
els of block planes. 


Bur don’t take our word alone. Test out one of these 
improved planes. Then note the difference. Sold by 
leading hardware dealers everywhere. 


For more complete information on the Millers Falls 
Planes and the balance of the 12 major tool lines, 
send today for the new Millers 
‘There is no 


MILLERS FALLS COMPANY 


‘NEW YORK: 28 Warren St. 


MILLERS FALLS, MASS. 


CHICAGO: 9 So. Clinton Se 
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CHAMPION These Handicerebiels Can Fly 


National Change 
Week 


Save the Price 
of New Spark Plugs 


NCE again Champion re- 

minds you that to enjoy per- 
fect engine performance during 
the next twelvemonthsyoushould. 
install a complete newset of spark 
plugs now. 


You should renew even Champion 
Spark Plugs which give much 
better service for a much longer 
period than any other spark plug. 


If you have used your spark plugs 
more than 10,000 miles, a new set 
of the new improved Champions 
will restore new car power and 
Land save their cost m 
times over in less gas and oil us 


Moreover, the far-reaching im- 
provements, the time-tested and 
exclusive superiorities of the new 
improved Champions are so great 
as to warrant immediate equip- 
ment with them—no matter what 
spark plugs you may now be 
using. 
Make Champion National Change 
Week your yearly reminder to in- 
stall a complete new set of Cham- 
pions. It is a proved method of 
aining maximum engine 
efficiency and economy. Any one 
of more than 100,000 dealers will 
be glad to serve you. 


CHEN ae 


TOLEDO, O10 WINDSOR, ONTARIO 
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They Pass Magically Through the Air from One 
Test Tube to Another—An Easy Trick for Amateurs 


ey fa | 


I 


entertainer places two a 
handkerchiefs of different 
handkerchief and a. flag—in gla 

tubes. While he is holding one tube in 
each hand, the handkerchiets suddenly 
change places, each flying through the ar. 


“Suitable text tubes usally can be pur. 
chased at a drug store. Each is prepared 
by placing the elosed end in a gas flame 
until the glass reaches the fusing point. 
A glass rod is applied to the tube and 


ek 


‘Aswoait hot i formed in the teat tube with 
theta of a Bunsen Burner and a Qaw Fed 


Pins Prevent’ Bench: 


TPO PREVENT a bene dra 
being pulled out too far and tay 
with its contents to the floor, 


| — 


By Geonce S. Greene 


Bassas 


Site handkerchief and fag 
seay to chang paces, The 


Now they have changed places. ‘The extra 
‘heead hangs below and an be discarded, 


drawn away in such a manner that when 
it is broken off a hole will be left in the 
bottom of the tube. The rough edge is 
softened by reheating, 


t of a tube, ‘The thread is 

drawn out of the top anc loop is 
‘over to the opposi 

ircles the handkerch 

that is stuffed 


the opposite 
are withdrawn from the 
tubes and pulled free from the thread, 


Drawer from Falling 


inserted in the drawer sides 
The dowels must be a tight fit 
‘0 that they will stay in place. 
1 tis necemary to remove the drawer 
entirely ‘ime, the dowels can be 
retracted without -diffealty” by using 
pliets or pincers.—G. A. Lumens. 


A sunstrrvre for a garden hose washer 
‘can be made by removing the cork insert 
from the discarded cap of soft drink 
bottle. With a sharp knife or a punch, 
cut a hole in the center equal to the ins 
diameter of the hose—W. J. Raxeu. 
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ARE YOU HAMMERING 


NO.4 PORTABLE ELECTRIC HAMMER 
‘Capacity in concrete or brick up to 1)4” riding 
Weight - 155 Ibs. eer aaa Yo 


Price - $145.00 


Price - $185.00 


'S is the method used in the majority of industries today, regardless of 
their size. There is no industry so small that “hand hammering” methods 
will suffice when electric tools are available which will hammer at the rate 

of from 2,300 to 3,300 blows per minute. 


Black & Decker Portable Electric Hammers are manufactured in three sizes 
with a range from Yj to 14% inches in concrete or brick. They can be plugged into 
any electric socket, making them instantly available. A complete line of star drills, 
dismond point drills, chisels, eeam tools et«., are manufactured for these Hammers, 
doubling their usefulness. 


If you have holes to drill in-concrete or brick it will pay you to investigate 
these powerful, labor saving tool 


Write for our new 8 page Hammer Booklet - also for details 
regarding our Time Payment Plan. 
The BLACK & DECKER MFG. CO. 
‘Towson, Marylas 


Gentlemen: 
Tam interested in your Portable Electric Hammers and will be glad to have further infor- 


mation regarding them. 
NAME. 


ADDRESS = 
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‘RY aWooster Foss Set | 
brush with Fe 

‘that can’e com 
chat won't shed 


T 


‘Wooster Foss Sec brushes 
are guaranteed. The Foss- 
rips the 
ing that 


Be sure to g 
Brash peat time yo 
Resign on the handle or 
metal ferrules 


S37 


Wooster FossSet brushes 
‘are made only by 


‘THE WoosreR Brusit 
‘COMPANY 
Wooster, OHIO 
rwbere 


WOOSTER 
BRUSHES 


FOR PADNTING-VARNISHING—ENAMELING 
TLACQUERIN™KALSOMINING 


(eee 


WHAT A GOOD BRUSH DOES 


WIN Ee 


Renewing Floors Overnight 


_—— and enamels that dry 
four hours are the latest development. 

in painting materials. With them you can 
refinish a floor or other woodwork in the 
evening and use it the next morning. oF 
rou can apply one coat in the mornin 
Enda second in the afternoon, : 
‘These amazing new finishes can be 
obtained at all up-to-date paint stores in 
the larger cities, and it will not be long 
‘be available everywhere 


reat step 
specially from the standpoint of the 
jome owner and amateur painter, a word 
about their manufacture will ‘not be 
ss. They are not merely old-line var- 
hishes and enamels with the drying forced 
by driers to the impairment of their dur- 
lity, but an entirely different product, 
made possible through the use of new 
form of synthetic resin. ‘This is produced 
from formaldehyde and phenol and is 
closely allied to bakelite. Tt is used in 
making the four-hour varnishes in place 
of fossilized varnish gums. After being 
incorporated with linseed oil, china wood 
oil, and other materials in accordance 
with the formula of the particular var- 
nish being made, it is cooked over varnish 
fires of the standard type. The enamels, 
sf course, are a combination of four-hour 
irying varnish with the necessary pig- 
ments and coloring. 

‘Let us compare these new quick-drying 
materials with ordinary varnishes and 
enamels. Which is preferable is ent 
fa matter of whether or not quickness of 
drying is of importance. If there is ample 
time for drying, there is no reason for 
using the new type materials. In most 
homes, however, quick drying is a great 
convenience, if not of extreme impor- 
tance. This is true where there are chil- 
dren in the household, especially in the 


Varnishes That Dry in Four 
Hours Make Feat Possible— 
amels for Speedy Work 


By 
Bruce Bricuton 


Floors and. other 
woodwork dry 
‘overnight when 
fiohed wit the 
remarkable new 


Sin © 

okey he ite 

h has ‘dried. 

ies that normally dry 

} the weather and ae tem- 
h todo 


hardened, 
materials there 
tion about the 


never the least 


ques 
ish drying overnight. 

As to appearance, there is no difference 
between the finish produced by the new 


and old materials, ‘The four-hour mate- 
rials also are quite as easily applied as 
other varnishes and enamels, 


FOW let us compare the four-hour 
Noite iol he chalne bru 

incquers which came in with almost 
startling suddenness a little more than 
two years ago and have since enjoyed 
great popularity. It is not likely that 
four-hour varnishes and enamels will be 
used to any great extent in the field in 
which brushing lacquers have been almost. 
exclusi up to this time; their 
field is one in which the brushing Ine- 
juers have never been extensively sed. 
er has been used largely for fi 
ing unpainted novelty furniture, such as 
‘magazine racks, tilt top tables, and the 
like, and for refinishing chairs and other 
‘small pieces of furniture about the house, 
For ‘stich work it is seemingly best 
adapted. ‘There is a very definite ad- 
‘vantage in being able to go right over the 
surface with a second coat almost imme- 
diately after finishing the first coat and 
also in applying the trimming colors and 
finishing the piece at one time. ‘There is a 
fascination (Continued on page 113) 
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10,000 New 


Airplanes 


Who will fly them? Keep them  iic°ric Atiaan pine couse pesvoucnamoney making 


teprk in evloton which pos may ore fe edvencteg yourseiis any 
i ir? Of the many diversified elds which aviation touches 
in aa Young man, this dae you may pac eal ick the field in which youth to 
. pecien ptvery etal any onset the Univer 
that’s your job Mon Schools undbe nosured there loa place for you in the industry, 


‘There were only 6077 pilots and 4873 airplane mechanicslicensed 7, wep Facts About Universal Aviation Schools 


for pending the first of this year, Who then will ly the airplanes Caine! Reise 
that were produced in 1928 as well asthe 10,030 new planes which mies sin 
authorities conservatively esti- 
Rate will be produced in 19297 
Who will service these planes? 
This shortage of trained men. 
itiswidely said, isthe only fac 
tor thatean interfere with avia- 
tion's development. “Aviation 
needs trained men. Aviation 
needs you, young man. 
Aviation Offers These 
‘Opportunities 
Whenyouhavegraduated from 
aay ofthe Univeral Aviation 
Schools, you know your sub- 
Jes fom a practical ay wal sm theoretic pot of view, Uae 
versal training is thorough. A pilot's course prepares you for the 
jovernment examination in whichever grade you have qualifed. 
fhe mechanic's course qualifies you for examination as airplane 


Universal Aviation Schools 
A Division of the 
Universal Aviation Corporation 


UNIVERSAL AVIATION SCHOOLS 
Suite 1046-1055 Boatmen’s Bank Bldg. 
St. Louis, Mo. 


Enclosed find 25c. Please send me the book “Aviation 
What Te Means to You.” Also complete inform: 
tion on Cl fying Clmechanics [1] business course. 


Name... Age. 
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by Well Known 
Authority 


“Carborundum stones have been a part of my 
tool equipment both for work and experimentation 
for nearly twenty years. For fast cutting, keenness 
of edge produced and lasting qualities of the stone, 


/ 


SY 


Tecan always depend upon Carborundum. 

A Combtastion Cathormndum stone in the tool Sad fer 
box or in the home workshop is a great timesaver 3. bod kot 
in keeping one’s tools in first-class condition. Such ry" 


so furnish an incentive to keep the 


(signed) E. E, Emcsox 


Carborundu 


ABRASIVE PRODUCTS 


THe CARBORUNDUM company, NIAGARA FALLS, N.Y. 


tools sharp.” 


Blueprints for Your 
Home Workshop 
0 


UR blueprints can be obtained for 25 
cents a sheet. In some cases there 
are two or three sheets to one subject. 
‘The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it can be 
had for 25 cents additional so long as 
copies are available. Other subjects be- 
les those below are to be had; send a 
stamped envelope for the complete li 
Popular Science Monthly, 
250 Fourth Avenney New York 
Send me the blueprint, or blueprints, [have 


lined below, for which I inclose.~.. 
seeesteey > Revenernnuasaenr =: 7a 


8 
SRE Rae, St E 
$6 Bich and’Animal Toys “Bee, i 
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Mood (0d Yroudee 5 on, Iie 
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& Binaiede Western i 
& ee ” 
oa. gerenehack Fae ond ME" 373 
ap — 54 am 
70. Console Radio Cabinet Nov, 2 ke 
Hi Seale Ccsiccs"Beame Novs ar BE 
FE Bets owes pornityre “Bess 37 BE 
Rae Mears Rta,“ 
cde Wincisngbal “Dec, 2780 
Bae 
BO 
Sik 
“mae 
‘mae 
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Be 
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ae 
fe 
% 
2 
i 
te 
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2 
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3 
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- “*Magaaine only out of print. 
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Are You 
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Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


All that you probably ever will 
want to know about science is 
fold inchis one 2644 book that 
will fit in your pocket or grace a 
library table. Curiosity-satisfying 
factsabout the world weliveinare 


Eveavecor is talking about the fa- 
mous “PopularScience Questionnaire.’ 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 
These questions were prepared, after : 
a great deal of thought. by 2 group of ™adeinstantly available to you in 
eminent scientists. Their test has be- ging le pean an entrees fore 
come famous throughout the country es Foc Guwaire Somme: 
asthe"PopularScience Questionnaire.” Youare assured of theaccuracy 
of the answers in Tue Pocket 


Like an Old-fashioned 
Examination 


May we ask you to make this test The 
carefully, readin the coeeine domly POPULAR SCIENCE 
giving thought to each one 
you ‘cannot answer one satisfactorily QUESTIONNAIRE 


to yourself, put a zero (0) beside it. 


On the other hand, give yourself 
credit of four (4) for each satisfactory 
answer, Then when you are through, 
sechow nearyouhave come to making 
‘a mark of 100. 


‘This is like an old-fashioned exami- 
nation, but you will find it fascinating. 
The questions all have to do with the 
wonders of the world we live in. All 
can be given quick and straightforward 
answers by any person of education. 


All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 

answered, for the first time,in one 


book—Tue Pocker Gute To Science. 


‘Test Yourself Now 


14, Why docs the moon sppen 
change ts shape fren te 


16. Whe gc pomible tha the 
Sia Sosa eesins 
Bote iaeead ot 

1, Wh ie ou mate likely. on 2 
Scar nighe dam om 9 lousy 


121, Why would men wlamneely 
maceaee if allehe green panes 
were iled? . 


Guine To Sctence because it has been 
edited by Dr. E. E. Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


SPECIAL OFFER 


Tue Pocxer Guipe to Science is not 
forsale, Itis offered to you without one 
penny extra cost, with a 14 months! 
subscription to’ PoruLar SctENcE 
Monruuy. 

Porutar Science Monruty “carries 
on” from where Tux Pocket GuipE To 
Scuence leaves off. Tar Pocker Gurr 
gives you all that the scientists have 
discovered up to right now—PoruLaR 
Science Mowraty will give you all the 
important, interesting and new discov- 
cries of science for the next 14 months, 


Ietakes over 300articles and pictures 
every month to tell the readers of 
Porutan Scrence Monrruty all that has 
happened in the scientific, radio, me- 
chanical and automotive fields, 


Your Name in Gold 


ihoid: Wewill stamp your 
game indicat gold of the cover of a 
sr Guwe af fo ext cost to 700 
tse the coupon below immediatelyy 
‘We extend to you the Special Offer of a 14 
months’ subscription to Forvtan. Scunct 
Movrmcr (regular price by the month would 
be $350) with Tr Pooks? Ge 19 Sct 
spit for $235, un the fe, con pong 
If you are already a subscriber to Foruta 
Scitwex we will extend your subscription 14 
‘monthe if you sccepe cls offer, 
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' Modernistic Smoking Stand 
3B 1 SBS Mh ricwsax sonra 


ODERNISTIC smoking stands 
have two advant 
should appeal to every man; the 
are aubstential and convenient. The ont 
illustrated, for example, is designed for 
hard service and, unlike the many ornate 
and fragile smokers which are manu- 
factured for anything but utility, it is big 
coough to bold e large stock of making 
‘materials and accessories. Indeed, it ean 
bbe used as an occasional table. 
If the piece is to be given a stain and 
varnish finish, it should be of some good 
‘cabinet wood such as red gum; if it 


other close-grained, easily worked wood. 

‘The tools needed are rip, cross-cut, 
back ad turning sews ae t-aqeare, 
marking ‘and block planes, 44- 
and 34-in. chisels, brace, auger and gimlet 
bits, ‘countersink, serew driver, 44 
gouge, half-round file, hammer, ‘hand 
screws, clamps, and miter box. 


'N a spectacular and con- 
I princlaag testa Stanley Nail 
the fact 
ead will not 


Eng ce steel 
come off. 


By means of the apparatus 
shown in theillustration,the 
‘Hammer lifted a seven pas- 
senger sedan, weighing two | 
tons, from the 


A terrific strain. But this 
hammer is made to. stand 
strain. Its thoroughly sea- 
soned handle of sound 
oung hickory is driven 
forcibly into the head and 
fastened with two special 
"The end of the 
le is treated to exclude 
all moisture, preventing 
swelling and ota 

Your hardware dealer can_poine 
gat s camber’ of aires superior 
features of Stanley Nail Hammers, 
Bay Soe from him. "Use 3 hard 
often. You will. fad ie an 
001, TheSeanleyRule 

‘& Level Plane, New Beitain, 


STANLEY TOOLS 
‘The Choice of Most Carpenters 


First glue up the stock for the top, 
base, and shelves. It will also be neces- 
sary. if stock 114 in. thick is not available 
forthe uprights to ge together a 34 
piece face to face to for 


the top an 
| could be made from in, 

they would not look so substantial, they 
would be strong enough. 

“The central shelves are made 16% in. 
insliameter and are flattened atthe proper 
points to allow the uprights to be at- 
tached. ‘They. are decorated by futing 
the edges with @ gouge and smoothing 
the wood with a rattail file and sand: 
paper. The uprights are planed to tt 
proper curvature—that is, a radius of 05 


‘Sturdinem and. simplicity are characteriticy 
‘ot thie typically modern smoking stands | 


in, with the ai 
“The method of 
leatly sho 


a suitable template, 
vining the parts is 
the drawings. 1 
Passing through the lowe t 

the 4 in. thick upper 
which is cut to. the proper, diameter, 
smoothed, and glued in place. ‘This 
fas well as the }¢-in. piece that is nailed 
to the bottom, should be cut from « sheet 
of plywood of the proper kind, if available. 
‘Obviously, the top and bottom also can 
the made of solid stock provided the top 
is fastened on in some way which does not 
allow any serews to show. 

‘To hide the serews with which the 
shelves re fastened to the uprights, first 
bore a hole equal to the diameter of the 
head of the serew and 34 in. deep. Tn the 
center of this bore another hole for the 
screw itself with a gimlet bit o a twist 
drill. When the screws are in place and 
the heads sunk %4 in. deep, cut the 
diamonds from a thin’ piece of wood, 
Hass eoe ofthe over 0 seew bol, utd 
mark its outline with a sharp knife point. 
‘Then remove the wood on the indde of 
the lines with a 34-in, chisel and glue 
the diamond in place. 


\_ Soe 


| Construction of the stand. Note the position 
| SASSY Ste ete, 


Materials for the Stand 


me net 
4 Uprights. M5 20 
$Y 8 

2 Topand base. Sj 18% 

3 Shelves ay 


All dimensions are in inches 
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Home Workshop 
Chemistry | 
._ Simple Formulas that 
Will Save Time 
and Money | 


EW tests the amateur can make on 
veryday household articles are as 
sportant or interesting as tests on 
butter, It so happens, too, that butter is 
more commonly adulterated than other 
foods. 
Butter substitutes are occasionally 
found by chemists to be mislabeled with 


pian Siento devon, espera fn 

wales ee 
ood la wa wa 

pest a 


{ents SE copia only to. products 
shipped across the state line. Tf the ama- 
teur chemist wishes to cheek his work he 
ean send part of the sample to his rtate 
food laboratory. 

‘The following so-called “foam, test,” 
curd test,” melted fat test” have 
been used in food laboratories for years 
tonid in distinguishing between fresh but- 
ter, oleomargarine, and renovated butter, 
"The latter is rancid stock that has been 
reprocessed by remelting the fat, deo- 
doriing it, and then rechurning with 
fresh milk, 

‘only apparatus needed for the 
‘an old tablespoon and a small 
given by acandle. Light 
candle and gently heat about one 
ter of a spoonful of the butter sample 
in the spoon. Under these conditions 
nutter will boil quietly and without 

ving, although (much foam w 
m the surface. Oleomargarine wi 
like boiling mixture of fat and 


vated butter acts like oleomargarine. 


D PERFORM the curd test, pour 
about a cup of sweet milk into the 
part of a double boiler, fill the outer 
part about a quarter full of water, and 
cat until the milk has reached nearly the 
boiling point. Add about two teas 
of the butter sample to the hot mil and 
stir with a spoon until the butter is 
melted, ‘Then remove the boiler from the 
stove and substitute ice and ice water for 
rt. Cone 
terns 


the hot water in the bottom 


‘again solidified. 
good butter will form granules which mix 
with the milk. Oleomargarine will col- 
Iect in a single mass, which can be easily 
removed from the cold milk with the 


spoon. 
For the melted fat test, place about one 
half cup of the butter sample in a jelly 
lass and melt by holding the glass in 
water that has been heated to about 120 
degrees Fahrenheit. ‘This temperature | 
will melt the butter but is not high enough 
to spoil the test. After a few minutes 
hhold the tumble he light. ‘The 
ccurd from fresh butter will 
leaving the melted fat above it ch 
transparent. In the case of renovated 
the fat will be turbid from feathery 
of curd. —W. H. Haantoxo. 
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“YANKEE 


Racor 


aie dee 
Polat teste, 


No. 41 Push Drill 


PAYS to have the right tool for the job. 
“Yankee” Automatic Push Drill is the 
right tool for boring in wood. Just push 
on handle. In a jiffy, it makes right- 
size hole for serew you want to drive. 


In the home, as in the shop, good 
tools earn big dividends on their slightly 
higher cost. Cheap tools are rank ex- 
travagance anywhere. 

+ will tell you that 
“Yankee” tool-making can't be copied 
++. tell you to look for the name 
“Yankee” when you buy a push drill, 


pert mech: 


“Yankee” Push Drills 

No. 41.— Used by mechanics every 
where, as the working mate of “Yankee” 
Spiral Serew-driver. Price, $2.60. 

No. 44.— Adjustable Tension regu- 
lates pressure to suit kind of wood, size 
of drill, ete. Price, $3.15. 

.NKEI 
utmost quality, efficiency, durability. 


” YANKEE’ TOOLS 


MAKE BETTER MECHANICS 


‘on tool you buy means 


arth Hros. Mfg. Co, Philadelphia, U.S.A. 


favehet feat opal ‘Chain Dri 


oSpend {itSnck! Hawt Briss Hatchet treats as 
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Strong Joints Made 
with Clamp Nails 


By Dau Wensren 
“ 


bh li. 


glue upon work which involves joints like 
those illustrated. If your local hardware 
stores do not carry them, you can order 
them by mail from large hardware sup. 


‘LAMP nailS“wia 


ply 
‘The ordinary clamp nail, which is 
shown at A, can be obtained in sizes 


‘What You See: High above the street, 
a workman sits unconcernedly on a 
scaffolding, doing a difficult job. 


What You Don’t See: The particular 
make of tool that workman is using 
—If he is using a file, the chances 
are far better than even that it is 
stamped with the Nicholson Brand. 


Nicholson Files are ular throughout 
all industries because ae are sharp, dur- 
able and hang well in the file user’s hand. 
‘These same qualities make them preferred 
in the home workshop. 


Practically any hardware or mill supply 
dealer carries Nicholson Files in shapes and 


A 
U 
sizes for every demand. 


Nicol 5) ueomeh 
NICHOLSON FILE COMPANY CUIDING THE SAW 


Providence, R.1.,U. S.A. 
How clamp nails wre used, particularly in 
‘mitered joints; method of eating slots forthe 


ip nail also can he obtained 


w kerfs must be cut to 


‘The depth of the cut should 
tle more than half the width of 
up nail to be used, 


WOLSON Fy, ee ees 
wer pes 


Insert the wider end of the elamp nail 30 
that the flange will cut its own path as it 


is driven and at the ime draw the 

contact as 

A FILE FOR EVERY PURPOSE - rita mas 
x out glue 
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face ] 
|Old Gun Converted 
into Floor Lamp 
eo a 
Dey aon tee) 


rifle can be made into a useful and orna- 
mental floor lamp as shown in the ac- 


companying_ illustrations. 
‘Make the base 2 in. thick and at least 
12 in. in diameter by turning it from 
he faceplate. Remove the 


butt plate of the gun and fasten the 


wood screws or lag 


id Bi 


cease the base 
not heavy 
ough for the 
in, a recess with 
dovetail 
ean be turned in 
the underside and | 


is 


afterwards filled with melted lead. 


electrician can supply the fixture 
and attach it by threading the muzzle. 
In the case of a muzzle loader, it will also 


tbe necessary to drill a hole through the 
breech or side of the barrel large enough 
to allow the fixture wires to be drawn 
through —E. A. Cunvntaxn. 


Table Extension Aids in 
Perspective Drafting 


CHANICAL, draftsmen are_ occa 

sionally upon to make per- 

‘spective drawings, and architectural 
iraftsmen, of course, frequently have to 
prepare them, Unless the work is done 

a table of ynisual length, itis impossible 


fxrension Ast 
SANIHING: Ponts 
pare 


notewep poarol) \] 
PPoRTS 


‘A framework is lid on the drafting table to 
| carey"the pine for the vanishing poets 


to drive pins at the vanishing points and 
ng, straight edge out to them. 
ious expedients are used to over- 
come this difficulty. One of the simplest 
is illustrated. A light extension frame is 
made to rest upon the drafting table or 
desk. Pins to represent the vanishing 
| points can be driven into the frame wher- 
ever necessary.—J. D. G. 
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Well pay 
for Your Test 


Accept this 7-day trial tube at our expense. 
Prove these remarkable claims for 


this unique shaving cream. 
Mail the coupon 


GunTueen: Witha product such as 
ours the advertising problem is chiefly 
to get you to make this seven-day test. 
For results have proved that 86% of 
men adopt Palmolive Shaving Cream— 
‘once they try it. 

‘A seven days’ test on your own face 
beats all the laboratory tests that we can 
make. That is where sales are made. 
And that is how Palmolive Shaving 
(Cream attained leadership in a compet- 
itive field in so short a time. 

Now, if you will return the coupon 
below, we will give you new ideas of 
shaving comfort. For we believe in 
proving our claims first—sher asking 
you to buy. 


How it came about 


Shaving preparations had not kept 

pace with shaving needs. We studied 

long, then asked 1000 men’s advice 
. 


‘To add the fal souch wo shaving laxary.we have 
created Palmolive Afr Shaving Tale~etpecall for 
‘Ben. Try the sample we ave seoding fee with the 
tube of shaving cea. 

PALMOLIVE RADIO HOUR-Beoadcast every 
‘Wednentay night from 9:30 0 1050 p.m. eastern 
Lime, 85000 930m. ,cencaltine,730%0830 pm, 
‘mountain tine 0 107.30 pum. Paci Const ie 
‘Porer sation WEAF and 37 sions sociated wih 
‘The Nasional Beadensing Compuay. 


These 5 Supremacies 
1, Mulkiplisitselfin lather 250 times. 
2, Softens the beard in one minute. 


3. Maintains its creamy fullness for 
10 minutes on the face, 
|. Scrong bubbles hold the hairs erect 
cutting. 
. Fine aftereffects due to palm and 
olive oil content, 


They told us others’ shortcomings. And 
wwe set out to fulfill them. 129 formulas, 
tried and discarded, finally brought suc- 
cess, Five unique features were attained. 


Now the test, please 


Suited oF not, you owe it to yourself 
to ty this remarkable shaving cream. 
You are the judge—ie either pleases you 
‘or not—you take no risk. So won't you 
mail the coupon now? 


7 SHAVES FREE 


sod a canofPalmolive After Shavir Tale 
Simply insert your name and address 
tod ail to Palmolive, Dep. B:3037, 
5395 Fit Ave, New York Ci. 


(Please pint rout name and addres) 
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GAO HEADS Seats 
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ATKINS M 


fo start 2 HOME 
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Making an Interchangeable 
Screw Driver Set 
OYS who are study- 
ing machine shop —_/ 


tice in high schools, 
schools, and 


in shops can gain prac- 
tieal experience in turn- 
ing, drilling, 


reaming, 


hardening and 


tempering by making 
the screw driver set illus- 
trated. 


Only one handle need 
be mui, but blades of 
various sizes, as well as 
| drift pins, punches, awls, 

seribers, ‘nail sets, and 
center punches can_be 


/ 


orate 


| CER, FETE Grea 
ait a 


Rens ah 


easier 
w ST Lae thet or ‘era value. 
. Specie earns a beteer saw or costing 
' [ATKINS makes 3 Oe orkshop Paros 
took for every howe Teer « Hack S2W | "The equipment required is as follows 
Merges Hand S007 © «+ « Circalar Saws Tathe, drills, reamers, knurling 
sean weer Blades and Frames + 52°04 Saves « «| took file or mil, and hardening 
for wood or metal» Mice perations for the handle 
Groowet OF eechine KAivetsisg| Gaccandseterone ed Dri aa ean 
Saets 5, Files 200 GEES] Sis dante. Dri hole with No 
vampone | SETABCTO NS” ays | drill. Drill and file elongated slot. Turn 
Timorese fiasiemee | Wheels, fC poser for she ATES . diameter and chamter, Koutl, 
s ‘Ask your Hits shop draw head to a deep blue. 


For the screw driver blade shown the 
operations are: Cut 214 in. off a piece of 
S4-in. drill rod. Face and chamfer end. 
‘Turn down blade. Drill holes. Mill or 
file the blade. Insert pin, spring, and ball. 
Harden blade and draw. For peening 
ball, a small pening punch ean be mu 
| like the one shown.—Aunent Nason. 


Cleaning Oily Shop Floors 
KEEP the floor of a shop in good 


condition, lime is sometimes used 
instead of_ sweeping compound. Tt is 


swept over Woe thor €y fe such a 
way that. w litle rej onfthe wood, 


and grease and makes it easy to clean up 

| swhateverbas fullen on the floor. The treat- 
ment, if persisted in, improves roughly 
tused floors. —Enwanp Pmaxtas. 
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New Floors Overnight 


(Continued from page 10 


in using materials that dry before your eyes. 
Besides, the semidull sheen of lacquer finishes 
is pleasing to the majority of people and cor. 
responds with the sprayed lacquer finishes of 
the highestlass furniture. With the improve- 
ments that have been elfected in. brushing 
lncquer during the past year, the home worker 

rule has no difficulty in using them for the 

ing of smal pieces. - 

‘When it comes to comparing the four-hour 
varnishes and enamels with lacquer for such 
Fecquirements asthe fi 


fi 


ol oor, 
from doing 
sl ei ial a seving cabinet Tmt 
‘0 easy to apply the cellulonetype lacquers on 
*ltge sur sod 


H 
F 
i 
i 
E 
a] 


‘The durble new four-hour varnishes and 
‘enamels, on the other and, are just the thing 
for floors and woodwork. ‘They can be used as 
easily on large surfaces by the amatear painter 

the ordinary varnishes and enamels which 
he has been accustomed to use. 


'N SUMMARIZING, the best current pac- 
tice for amateurs seems to be as follows 


floors, interior woodwork, and 
tural requirements 
‘Standard Varnishes and Ena 
irposes where a varnish or an enamel 
is desired and there i ample time for the 
‘nsfacen to dry before use 


ile. Use for 


there will al 


wih oF the other way more 
fuitable. ‘The preceding classification ix purely 
for the convenience of those who have had 
litle oF no experience with the various finishes; 
Hone wh i them toa reasonable 

Understand. the dierences frm 


r-hour vanishes and enamels 
sppliet over either new wood 

malt, ‘pasha, melee 
furfcen. ‘Prepare the work in the ual we 
int rept loaning, snipped 


ppractice to coat 
Trace before got 


int of sur 


‘back and “pi 


vith a corner of the brush, but it willbe found 
that this cannot be aatistactorily dane with the 


four-hour drying materials. 

While durability was sriced to some ex- 
tent in the fist finishes of this type placed on 
the markt improvements ave bee 
covered, until now many. of the high-grade 
takes of four-hour drying Boor varnishes have 
brat "the same’ dat under. ard 
Yrear on floors as long-il and spar varaishes 
of well-proved aie 
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Wouldn’t you pay 2¢ to 


Pi to the Public 
on Used Car Sales 


1 Exeryzsedarisconspicuouty marked 
with its lowest price in plain figures, 
that price, just as the peice of our 
few cars is eigidly maintained. 

All Studebaker automobiles which are 
‘old as CERTIFIED CARS have been 
{groperly reconditioned, and carry 
Soday guarantee for replacement of 
defective parts and free service on ad- 
justments. 

Every purchaser of a wed car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
land apply the money paid as a credit 


nco=—-=- 


prevent *200 Mistakes? 


«++ Then send for this FREE book 


ET thisFREE book,"How 

To Judge a Used Car,” 

be your insurance against a 

mistake that may cost you 
hundreds of dollars! 

‘Twocentsbrings youtrade 
information compiled from 
the years of used car buying 
experienceofmanyacknowl- 
edged experts, It brings you 
32 interesting pages of text, 
every paragraph of which 
holds some valuable hint on 
used car buying, There are 
pictures illustrating just 
what to look for in the used 
car you want, 

Howcan you tell themodel 
ofaused car? Whatdospeed- 
ometersshow? What docode 
prices mean? How would you 
set a fair price ona used car 
offered by a friend? How do 
you avoid “orphans”? Why 
does the Studebaker Pledge 
give you five days’ driving 
trial? Ittakesonlya2cstamp 
tobringyoutherightanswers 
—mail the coupon now! 


,000 people have saved money 
by mailing this coupon! 

a ra | 

| Tie STUDEBAKER CORPORATION OF AMERICA 

| Dept. 165, South Bend, Indiana 


Please send me my copy of your valuable 
free booklet, "How to Judge a Used Car.” 


ee 


a 


TUDEB. 


—$} Builder of Champions 


AKER 


us 
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The Same 
Fast, Accurate 


Every kind of woodworking operation 


Drilling Holes in Glass 


May, 1929 


COMPLETE 
QurriT 


for home use and 
profitable commer 
cial work, including 
Planer, saw, lathe 
‘and electric’ motor 
and many useful at- 
tachments 


Amazing low price 


This complete all-electric shop costs less than 
most other outfits and gives you an excellent 
value! The Workace is fast, accurate and easy 
to work with. Planing, sawing, turning, drill- 
ing, grinding, sanding or buffing—you save 
time on every operation, do better, cleaner 
work, too! 


It has ample power, strength and capacity to 
do any job quickly and economically . . . . 
mitering, tapering, rabbeting, beveling, slot- 
ting, cross-cutting, ripping—anything! Every 
unit works from the G.E. motor. The regular 
Wallace UNQUALIFIED GUARANTEE as- 
sures replacement of defective parts for one 
year. 


This is a simple straightforward  offer—no 
exaggeration, no red tape—just plain facts. If 
you want to make woodworking your real 
hobby—or a real source of income—send this 
coupon. 


J 
| sane 
ae licen 
Attachment $10 Vos pat 


Make everything 
out of wood 
with the famous 


Dovchawe “separated 
Sv the eorrenpondinet 
ary 


EASY TERMS | 


Salt Down 
$9'Pee Monch 


for through which has been bored & ha jst. 
lange enough to allow the tbe to rotate fray. 

Te the procest of boring with a tube, whisk 
should be'eut square on te end carborundam 
Srother abrasive powder is used as the grind: 
ing agent, In order to allow this powder to 
tnter unr the ee of the tb, eight or more 
Shallow notches are made as shown in Fig: 

“The jig then fastened on the worktable as 
stra nig tnd the plat place incorrect 
poatia und ‘Carhornium powder 


ay be poured into the tube or applied outside 


Fig. $. Grinding hole in plate glass with « 
Tore tube charged with fine ubraive powder. 


$F it, together with a small amount of water. 
‘The glam is clamped down or wedge in to pre- 
vent ite moving when the baring begins. 


A rose countersink or a reamer set in the 

bbrace or dail stock will serve to rotate the’ 

for no great power is necessary. The 

pressor athe or any other applicn 

erwer recures the tite necemanry 
Tiare taken, the tube cas be aloved to 

ccut through the glass, but a safer way isto re- 

verse it, provided the jig can be fixed 

actly the right. position on the opposi 
A little practice will teach just how 

pressure ean be applied for best results in eut- 


After the groove ha 

nth rater a tinal re 
tire ould be appa when necemary. If te 
tcige around the bole js somewhat sharp or 
rough. polch it with exrborundum powder held 
tars ple of wet loth or ubbing fel 


mosses hid kane 


yoy th 


x Hoes 
Knowit g a, sing 
ils 

fang ot ea 
fanissWHGl the hole at the paint of the pencil 


seas phiyged with Uhe wire that pushes out the 
Tend! Removing the exp and eraser from the 
‘er end T lle the barrel with thin Taequer 
Then I released the wire at the writing end a 
thle and did the striping as  L were drawing 
trth a pendil—Saarcrs. Twoscosa 


Barone punting exterior conte or stucry 
sera off any cere or wile als a 

poly ‘awash of Ibs. sulphate of sine to 1 gal 
water. 
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Norman 


Rocrwell tells Fo Hey 


“Ten Thousandth” Touch 


Wear may have affected the flatness of the 


anvil face and perhaps the spindle face, as is 
shown at £, which will produce the same kind 
ff error. When this is discovered, the anvil 
‘and the spindle must be lapped to fatness, or 
tlse the tool returned to the maker for the 


ropa 

Figwe 7 shows s test that will reves! an 
inaceuracy of this type. ‘The avid i Sighly 
bilackened with a delleate coating of sot from 
fcentla, "When the face of the pind 
brought into contact with the anvil, the points 
thet moet ce where “the thee pcb” 
instantly shown, "Another way" to tet the 
tplodle‘ond cxvil fr parsliicm ie to wr 
Strom asp of aki metal as a fcr ana 
Fig 8 "The fcr should be equal 


all points. ‘The simplest test for the trath of 
the spindle is by revolving the spindle against | 
‘an indicator as in Fig. 9, while the micrometer | 


is clamped to the bench 


ITH these variow 
peated from time 


tests made and re- 


rays provided that we npply the 
ispensable and. important. factor 
measuring pressure 

Tave small experience 
sensitiveness, the se of the 
ve ratchet, however, ba 


Cream 


disadvantage of lesening the control of the 
ers on the barrel. On very. exact measure 
nents it’ may even defeat the purpose for 


it was designed: indeed, itis rarely sed 
makers who habitually have much 


oe on 
Server area bot onp ony. fe moyeiee te onsat nocewnnts—"Sure, Jim, 
en thousandth tourh and that by per | NTs MOEN Sure Te 


artistic shave. . . I like to paint ho- 
oes, but I certainly don’t like to Jook 
like one. . . That's why I shave care- 
fully—every day... Being a particular 
cuss, I've experimented with shaving 
‘creams almost as much as I've exper- 
imented with colors. 

“I guess I was one of the first to try 
that Menthol-iced of yours. .. I don’t 


the micrometer 
large part also to the verner caliper. 
of the sane I 


dlisaligned as at 
become worn or xprung, as at D and. 
effects in each case ‘will be different, bu 
study of the diagrams from A to F will suggest 
the best ways of testing. caliper cannot be 


expected to be as accurate as a micrometer, know whet's in the cream, bat I do 
bbut i correction seems necessary, the best : 2 
plan wl be to sen the tool to the maker: know that it gives my face a keen 


‘cool tingle that I've never had from 
any other shaving cream. . . There's 
a real kick to it! Some day, maybe, 
Til do a painting of a happy shaver 
with his tube of Mennen, ou know, 
‘Jim—that would be a self-portrait!” 


Mennen Menthol-iced — 
‘The Young Man's Shave! 
‘Twere is a dash and a cool invigors- 
tion in Mennen Menthol-iced that is 
typically young —modern! The lather 


MENNE 


While many ‘of the tests and checks that 
have been oullined may’ appear to be carrying 
1 good thought too far, it must be pointed out 
that if we want to work “right to the scratch,’ 
one of them is superfiuows. All of our tools 
st be checked 
‘more precise than we ourselves expect to ob- 
tain in our work, 


requires 
ie But 
to find 


class je 
he ean do 


Experienced mechanies w 
in this series of articles by 
<_the present article being the 
contribution of outstanding originality 
find practical value to the literature of | 
the machine 

engineer, designer of tools and fixtures, | 
manufacturer of precision tools, and 
how a writer of international eepata 
tion on mechanical topies, Mr. 

in placing at the disposal of the readers 
of this department the knowledge ac 
quired in studying shop methods for 
many years. The next article, which he 


recognize 


publ 
the Gee of squares: 


us 


Jou Hexay—fomous Mennen salerman—4s interiewing sme famous users of Mennen Shaving 
This phatograph shows him salting 1» Norman Rockwell, the femous painter, 
‘Mr, Rockwell is sen working am a painting forthe fot cover of the Saturday Buening Pat 


« 
TI can put more Chuckles in my pictures 
when I've had this COOL shave” 


has a “get-up.and.go” feeling to it 
thatfitsin with youngideas, Menthol, 
blended into the cream by a secret 
process, gives your shave a mountain 
air coouwess such as you never felt 
before! The minute the rich creamy 
lather bubbles up from the brush 
you'll say to yourself, “Here is some- 


thing different! 
Dermutation Improves Shaves! 


Mrxwex Menthol-icedShavingCream 
is the newest member of the Mennen 
jine—a_modern team-mate for the 
regularMennen Shaving Cream. Both 
creams have Dermutation —a three= 
way shaving improvement — exclu- 
sively Mennen’s Dermutation 
1, Softens the beand. 2. Lubricates the 
razor blade, 3. Invigorates the skin. 
The proofis ina trial. Send the coupon! 


After the shave —Mennen Skin Balm. I¢proectr 
the thin and remones "Jace shine”... non-grety. 
‘Mennen Talcum for Men—the man’s powder 
‘hat does Wot show.» Great after & bth, to! 


MENTHOL-ICED 
SHAVING CREAM 


Jim Henry's treat—14 COOL shaves 
pL ie 
sea FREE cube And a tial tube of Sin Blo, to, 


‘Mesnen, Company 
fin"; Mannes embod 


otzun Recall ay ta ood 
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“PAINLESS PIPE THREADING” 


The “mean 
job” is usually 
a matter of 
“mean” tools. When you can get 
a reai kick out of a pipe job; 
when you can get non-slipping 
pipe wrenches and non-backbreak- 
ing stocks and dies why not do it? 


You Can, Too 

Pipe tools aren't all alike—some 
are good, some not so good. 
Greenfield has made it easy for 
everybody to get good ones, be- 
cause all Greenfield Pipe Stocks, 
Vises, Cutters, Pipe Wrenches, 
etc, are painted red. That red 


NEW YORK 
13 Warren Sacet 


Pipe work doesn’t need 
to be a “Mean Job” 


color guaran- 
wes that the 
tool will work 
well, stand up well, and can be 
boughe at the right price. 


Of course, experienced plumbers 
don’t need the color—they know 
quality when they see it, but the 
sed paint is helping thousands co 
be sure that the pipe tools they 
buy are all they want them to be. 


Most hardware stores sell Green- 
feld Pipe Tools, of can get them 
for you. But in case you have 
trouble, write us direct, at Green. 


fel. 


4 
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Hints for the Shopman 


which will be described, use is made of thie 

Property of lapped surfaces to stick together, 
Eniy elementary tools are nended, yet the test 
wile comparative only, will reveal the pret 
nce of an error of about 1/40000 in, and will 
‘rove the truth of parts within this it 

Ata and Bin Fig is shown the usual tol 


maker's angle iro‘and beam square. I 
‘sued that to that they are 


that each is la 
practically perfect and that the beam of the 
Square will stick to the angle iron. 

If the beam of the square is wrung to one 
face of the angle iron and the blade moved 
down to the other face, the blade should make 
‘contact with the second face so 
to light will be visible. If light Is Vi 
error is at least 1/40,000 in, since this is the 


Fig. 6. Set of tive 
fer turning pipe or tabi 


let opening through which light can be 
oon bythe naked eyes Hf the blade i raised 

from the contac, there should be present the 
| sete Soren mh 


4c or jig part such as 
lel etwee he ale Ion al the 
blade, its parallelism ‘will he indicated 
‘same manner. If two. gage blocks are to be 
‘compared, us D and £5 thelr equality will be 
shoven if light cannot be seen ubove either one 
‘While the inaccursey of any. given piece of 
work cannot be measured definitely. by- thi 
‘method, it should be useful in bringing p 
to exact parallelism, and in checking one part 
weninst another —Daxten P, Momanry, 


FIGURE 5 shows the use of « too that pro- 
ces an excellent fish ught 


thafthe cut= 
ting is int near the center of the 
tool- ‘The point should be about} in. thick. 
‘The clearance should be & degrees. 

‘The tool should be used with a fine feed; 
and when steel or iron is being cut, oil should 
be used as a lubricant. In machining most 
bbronzes, no lubricant is required. ‘The depth 
cof cut should be about .080 in. ‘The tool should 
bbe stoned to a keen cutting edge. Often when 
‘ising this tool itis hard to see the tool marks 
atall—Ataner M. Towas. 


HEN pi 
Inthe, 


or tu porned in a small 
‘centers of some type are neces- 
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Varnishing a Front Door Fee 


(Continued from page 20) 


best results can be obtained when you can 
replace the front door with = temporary shed 
‘ior and remove it for refinishing to a room 
that can be kept free from dust. It goes with- 
‘out saying thal the edges should be finished 
with the same care as the exposed surfaces: 
Dtherwise moisture will gt into the wood and 
‘ase serious damage. 

Doors of oak ure finished in the same way 
except that if a suooth, glossy, and well-filled 
surface is desired, paste wood filer must be 
‘applied after the stain, Por a door that is 
bev natural of light oak color, use natural 
paste filler: for brows oak, use dark oak oF | 
‘wallut filler,” ‘The filler comes ia oue-pound 


‘The Materials Needed | 
6g tondp med ll an 


co Tor new work snd ps 
1 Th, paste wood filer, either natural olor or 
thetthade dered. 


{fray stained Bish with white Ber). 


fond larger cans: it is a h 
‘must be thinned toa thick, cream 
with Lurpentine 

iy the ler. wth 


ods shor bite 

ci Tus {wel int the weed ly 

Peta or rm ft to Gin nace at 

the ace a rt 

Boal eenioe pes or moe Wipe sn 

ftcroas the grain, but clean the surface well to 
sch tlal ity tah Ifyou ipo 

wil drag the filler out of U 

det the objeto ling T 

sank pak lag wants Oe 
set you alow Unt iro set 

tee lng, be tough und hand fore | 

Ai ake ht tment il all op nod of | 

frac sl faving the ele el lie. A | 
Sener Se Gre el clas aur ceca 


"He who robs me of my power steals that which enriches 
him not but prevents me from starting quickly and 
i the open woo! going somewhere with such ease and pleasure ai never 

reamed of in the world before.” ——<Apaiian Shakepear) 


HIE: twort : 
Ft HE POWER in your motor is dependent on tiny 
Choe TD asc cpens pr ploding thowsatrds of tlitger of 
shellac. For this purpore thin the liquid abellae ges inthe cybadets oF yous car every miouse, Every 
ou bi with teal stato aca. | time one of these sparks is weakened, delayed, or 
oapienloy heele ging missed entirely, there is a loss in engine power. That's 
After that apply a. white paste filler and wipe | why spark plag wires are so importan 
(ape ha do mal ‘The Camoah gang of Motor Power Thieves constantly 


ttle white lead (not more than one age which thus atfects these explosions—result: lost 


‘cannot et it, use natural paste filler to which prey on the spark plug wires and cause electric leak- 
| motor power and more gas used. Eight out of tea 


Take out of th pal rb cars are suffering lost power from this cause. 
thin it with a litte turpentine before adding 


IMS he Me eens ee 
Sy aah 
See eee ee one? 
opera 
pe a oc oul he rctbond ok 
of re ek 
aga etapa 2) 
let ee 
ce A ne ede | 
meres le cate ante ee 
bi aes ek ee ee 


‘color, without stain. | Company .. Waren, 


‘A novelty 


Write for 
fro 


ne 


above) t 


No. 1988 wi 
Wirenchers 
foe u75 hee 


ams | = 
mung | ste | | at 
mms | ev | —| as 
au) ee || e+ 
imiogea | atte | | = 


7 
hee la 


Power and pep go 
into the job when you 
get these wrenches 
into your hand. 


‘They make light work 

of your hardest tussles 

with nuts and bolts. 
Engineers’ Sot No. 108's(shown: 


the following sizes of 


‘huts, bolts and cap screws: 


=F] T 
uss. Hes Hal SS | Ee 
Number] Muted | Boi | Cap 8 


. SPECIAL COUPON ~» 


‘THE BILLINGS & SPENCER CO. 
Hartford, Conn. 
SEND ME yoor Engineers’ Weench Set 


3 Chrome Molyeesm 
Sse ta cames ae 
fovey Order seach. 
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Varnishing a Front Door 
(Contin fom mes 22) 


‘Te surface of the woods burned with 
Tine blowtorch nti uniformly ‘charred 
then scrubbed with a steel wire brush to remove 
the black char and yet not cut through the 
beautiful brown color of the wood underneath 
‘This removes the saft pulp wood and leaves 
the sap veins standing in high rele 

‘After wire-brushing the surface, brush it of 
ga ii wih a white pase file as deeb 
for the gray oat the filler and 
Ietit ct Fstsh with thin at ef the ght 
‘est colored spar varnish or exterior varnish 
You can et, thinned about went fie percent 
‘with turpentine. pply a coat oF 
{ro of the same varnish as it comes from the 
can. ‘The last coat should be rubbed dull for 
the best effect. ‘Wax is the usual finish on sug 
Interior doors but wil not last outside. 


Another article by Mr. Vanderwalker 
on refinishing outside doors with 
isscheduled for early publication, Both 
mong professignal painters and ama; 

i. Vanderwalker is recognized 
the most thorough and practi~ 
I writers on painting and decoratin 


Casting Concrete Seats 
(Ceninnd om m8) 


For one seat, 1 hag cement, 134 cu.ft sand, 
and # cu.ft. gravel wll be ample. 
‘in placing the seat in its desired location, 
dig holes about 8 by 16 in. in aren and about 
Win. deep for the ends to rest_on. ‘These 
holes are filled with x mixture of one part 
‘cement to three parts sand and gravel. Let 
Ai dry veri ad then lay € ora of 
‘cement and one part sad about 1 in 
hed for the ends to rot upon. Use loam to 
fill in level with the grade 40 grass will grow. 


, Portable Workbench 
(Contin Soom page 100) 
from the en of the hinged pieces 


‘This simple device works perfectly. When, 
filled with tools, including the heavy vise, it 
takes all the strength of two men to lift the 
catinet, ye when the casters are set, in place 
tinder it, T have moved it wherever 
Ce 
Tising i, the bench has never failed me. I have 
‘made many things upon it—bookshelves and 
plant statvis, several hanging bookshelves, « 
finen closet, pier cabinet, and 0 cupboard 
(illustrated) for groceries and supplies with 
shelves above like a Welsh dresser. 


baci ree 


Drain for Back Yard 
MSY beck sare 


pir SPTX ATT. 


weather. = 
e fh 

ich be- 

Toover- 

comaybib a pit 3 ft in 
jer and & th 


deep was dug, and 
into this were dumped 
tin cans, battles, brok- 
fen crockery, and the 
Tike. "On top. of this 
gravel was piled to a 
Sept of about a foot. 
‘The dirt removed from 
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makes Simonds 
Band Saws 
last longer 


making Simonds Band Saws for 


home workshop outfits. 
‘Simonds Band Saws are made with 
the skill and precision associated 


aia ect 


rose breed in eel 
Free booklet on woodcutting ws 
feat on request. Weite for ie 

SIMONDS SAW AND 


STEEL COMPANY 
"The Sew Maher Eueblihed 1832 
Fitchburg, Mass. 


BRANCH OFFICES AND SERVICE 
SHOPS IN PRINCIPAL CITIES 


SIMONDS 
SAWS FILES 


KNIVES 
STEEL 
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Repairing Shingled | 
Roofs That Leak 


Paste this Home Workshop Refer 
ence Sheet, including the head 
above, in your seraph 
tion ‘marked roofs. (May, 1929, 


hahha en eeeee ns] 


errr rr wer 


What shall we do with aleaky shingled | 


roof? _ 
Ua fofeer aid on) NOW... your morning 


simple matter, but when singles are blown 
irom different parts of the rot 1 god 
tine that sl the nas are rusted so badly that 
repairs wil be like putting » new patch on 

"The only logial and economical 
thing to dois to cover the entire rot, for the 


have lasts longer 


| smoother, closer, small-bubble principle 
ch the root was boarded in. Ifthe gives altogether different shave 


deas shown | 


or six in the evening do you wonder if 
better shave again—or do you figure on 
do you hope that others won't notice? 
A longer lasting shave is wholly a matter of proper 
preparation so as to get a closer shave. That means 
the beard must be properly moistened. Big air-filled 
bubbles won't do. Only Colgate small-bubble lather 
can carry sufficient water to do the job thoroughly. 
‘Common sense confirms this principle. 


through every place where Tight can be seen oF 

where. discoloration indicates that water has 

‘come through, This will loeate mast of the leaks 
be rapa rm the 


raph on 
| Brice as il be mid, Pati 
| shingle any come over 

tral shingles above the pl 
Sitins how on the : 
tomes thr 

wind may sometimes drive the rain through. 
‘One person. inside to push. the splinters unison: 
through and another outside to do the repairing | fr=eictnemteelent Now home-shaving is infinitely easier, for the 
toake‘an excellent aiane | soccer 


ns of tiny, 
moist u bubbles seep down through you 
beard 


soft with water. 


ntly your beard gets moist ... easier to cut 
ifically softened right down at the base 
your razor can do its best work. 


Colgate small-bubble lather awaits you, if you 

the coupon below. We will send also, a sample 

of AfterShave, a new lotion—refreshing, delightful 
«+ the perfect shave finale. 
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Get 
this man’s 
Hammer 
with the 
Nail-holder 


‘The Cheney NATLER is a real ham= 
mer that you will like to use with 
the added convenience of a mar- 
yelous nail-holding arrangement 
‘The Cheney NAILER has a smooth, 
slick handle of hickory 

the famous Cl ‘ 


tip which really 
‘a head of tool steel tempered for 
hard works a 


over all a balance 
to feel, 
nail-holding device 
‘an integral part of the Cheney 
permits quick 


il of practi~ 
cally ANY size—with a single blows 
the hammer's weight is enough to 
release it. 

Ask your dealer for « handy Cheney 
NAILER which costs no more than 
any ordinary hammer. 


Manufactured by 
PRENTISS VISE CO. 
106-110 Lafayette Street 
NEW YORK CITY 


(heii 
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Repairing Shingled Roofs 


(Continued from page 119) 


P erpoo 
traldig paper (0 Yor eat innate 
methods tse in the northern belt states— 
the ein of ek mt ple prop 
tT iota to Bind fe fate 
Attempts at repairing sock 4 
Ps io fect above the punt where the water 
comes throagh bide 

‘Often in locating leak i the root of an old 
Inne we Bnd the rooGing boards were aid from 
the eaves to the ridge with bearings fron ther 
tw four feet apart as in Fig. 3 This, of cour, 
fave few tailings, and allowed the boards to 

ing and vibrate wy the naling was dificult 
(uncertain, "There ma 

volt shingles as at i 

locate leaks in ro like those shown in Figs 
2.3, and 3 in hy working from the outside of 
the ral 


What is the best and safest way to 
weork on a roof? 


HE Taher and ue oars shown in 


split some: hence the ladder 
to climb 


Fs ho =f 


1 but they reduce the danger of splitting 
te shingles 

‘Start at the ridge of the roof and work down, 
1s fa from the lade as may be reached con. 
eniently: back to the Fides. sve 
the ladder over, and the process. ‘The 
root may be raced by ler from the 
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Purolator 
Oil Filtration 


Gives Your Oil Burner 
CLEAN OIL 


JUROLATOR, the Oil Filter 
for Oil Burners, insures a 
plentiful supply of e/ean fuel oil 
and thus eliminates the com- 
monest cause of all oil burner 
failures. 
Dirty oil clogs orifices and 
valves, wears out pump parts 
and causes excess carbon de- 
posits in progess of combustion. 
‘The Purolator Oil Filter stands 
constantly on guard between 
the oil tank and the burner. It 
removes from the fuel oil, and 
holds, all the harmful dirt and 
foreign matter that would cause 
untold trouble and expense if 
allowed to reach the burner, 


Purolator is standard equip- 
ment on the leading oil burners. 
If yours is not Purolator- 
equipped it is a simple matter 
to install one—and inexpensive, 
too. 


We will be glad to send you 
complete information. Just 
write to Motor Improvements, 
Inc., 352 Frelinghuysen Ave. 
Newark, N. J. 


PUROLATOR 


THE OIL 


FILTER 
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Repairing Shingled Roofs 
(Continua rom san 120) 

txge ofthe casing. Let the heads projet s0 the 

‘alls 


a 
be 


‘split more 


rake the attempt. The 
tnuitis wll rete but few tole Dede the 
ods. (1) A hatchet for tea 


Methods of erecting scaffolds and using root 
laddees: the ‘pplication of chieuney Mashings. 


(3) A shingle ail etter er per a Fe 1, 
tetas ia the photograph oe pain tor 6 
notch Hal inthe back elf s wart pest 
cutting off saw as at B, Fig. to slip under 
Saag nad et ol sae he eos 
‘Theta Wolf wil be used in Sting hip nod 
ey ching." (3) Tin sear tn eat thet 
metal for flashing and for making tin shingles. 
Any meus itefouing Aste 
semen ome ) 
oe 
es Wemen'e srathin sey bo eens 
(6) A pair of ordinary lightweight rubbers or 
OE thou aagt be teem wie wore. 
‘ing on a roof, for they greatly decrease the 
iti pie ng lat ul 
ny and {ti posible to walk over roots 
Stoica len oo ied ok 


What materials are required for re- 
pairing a shingle roof? ‘ai ‘4 


‘Tintrool Wesson that hea in 


cp eintogy Pe 
eee oes 
ea eee ete, 
ieiece here beet pemtrras 
metals are to be cut into tin shingles ranging 
from $ or 4 in. by 5 or 6 in. and are for slipping 
under split shingles. Pieces of one- or two-ply 
sephah sentg of te sek as ss shes ered 
ais 
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CHEERY 


=: COLORFUL TILING 


gives new 


life and smartness to bath, 
kitchen, laundry or nursery | 


Transfer that oft pleted bath ohichen— Cover th sas ting, 
nling cracks of old plaster with Upon FilreTile and Upson 
Boord! Give wow charia—warwth— chorscter 18 Have rooms 


"Your FRIENDS judge you by your home. 

‘To them itis an indication of your per~ 
sonality, your pride—your prosperity. 

‘And of all che rooms in the house, the 
bath and kitchen are most ape to be neg 
lected —drab—dreaty, 

Now these rooms may be rich in color — 
ew in beauty, smart ia appearance—by 
the wie of Upson Fibre-Tile at about onc- 
tenth the cost of ceramic tile, 

Your carpenter can apply the big, sturdy 
panes right over the old surface with litle 
russ or delay. Or add the extra bath, 10 
‘ceded in the average home. 

‘The panels of Upson Fibre-Tite have deep 
tiledike indentations and come unfinished, 


0 you ean paine or enamel them ia’ 
joyous color. 


Certified vests prove Blue Center Upson 
Bourd and Upson Fibre-Tile eet in ro 
s0ce to jars, blows, heat, cold and moisture, 
28 compared with other boards tested 


‘You will like your Upsonized rooms. Tens 
of thousands of satisfied home owners have 
solved their wall and ceiling problems for 
all time by Upsonizing. 

Nothing is handier about the house than 
« few panels of Upson Board. You will ind 
dozens of uses for it—for screens, table tops, 
tool racks, hampers, sewing boxes and count: 
less ocher articles 


i 


We invite you to mail the coupon today. 


UPSON 
BOARD and FIBRE TILE 


Ke 


“© Sts, The Up Comper, Levies, 


NEW 
Basement Walls 
That You Can 
Brush On 


‘WO coats of Medusa Port- 
land Cement Paint on a 
basement wall actually gives you 
a new, white, concrete surface. 
Unlike other paints this one 
becomes an actual part of the 
surface on which it is placed. 
‘Thereis nolime,glue,orcasein 
in Medusa Portland Cement 
Paint, and it is not a Gypsum 
product. The base is Portland 
cement. Properly applied ic will 
last forever. May we send you 
complete information? 
MEDUSA PORTLAND CEMENT 
{002 The Kaxiaser! Bld Cleveland, O 


Manalasarer of Modara Portland Comet, 
Madata Whine Portland Come (pla and 
prollh Madu Gay Portland Comat (pain ed 
Colrrofeh aed Nadas Inienel Watrpria. 


MEDUSA 


{era ean be brushed on. 
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Repairing Shingled Roofs 
(Canned fom pe 12 


few years longer, hence these wil last until the 
‘clita mt te re eewary are 
er or tin for repairing Bashing, fourpenns 
‘Ripe nals and's few cightpenty and tem 
Denny common mais for nailing fashing ito | 
ierchinney. (3) Often upon a repair job the | 
Iiberal use of asbestor or ease roto comes 
tril do well enough as a makeshift for reait- 
Ing aching instend of using solder (8) Solder 
tl fover’-muratic ed eut by disolving n | 
nil take wp, for use upon 
and rosin for seam i. 


galvanized ion oe 2 


How are leaks in @ shingle roof re- 
paired? 


[L, ASPLINTER of wood pushed through 
1. irl rm te iticand towing ast 
‘Ai the photograph on page 120 requires that 
ain Rae ack ple of aphalt rong should 
ie pushed under the split shingle until i out 

Olah The upper 
pa aa 
Single shouldbe 
torn up «ite ns 
St Pig, which 
wil bold’ them in 


“Asphalt shine 
ie sill et eau 


es 7 
Not “in the bag 
Andrew J. Pipe 
emphatically de- 
nies the rumor 
that his recent dis- 
eiiws rena comteut 
ick to the wood | with a Trimo pi 
‘hinges and ay i | wrench wae'"in 
place, | the bag.” 
"Timo that 1 made 
toner Set Laie 


mentioned. Even | but I want ell 
overs to know that T 

Drawing nate wnen at prea, preree did my best. 
eeiede “coor” Swe will dip a a "This new Trimo has 


ania eripand an 
Jed it makes me foot 


a tittle 
il shaky ut to 


The day when a 
stubborn pipe or 


or badly 
‘ew shi 
shingles Just above the splits by using the 
Fipper. ‘This will allow the split shingles and 
those around’ them to, be removed easily. 
Uoally & quick pull with the hand will cut a | 


‘pail, but if not, » hammer or hatchet may be nut could fet WA 
‘used to strike the ripper. Lay the new shingles © a winning fight 
{orzouform tothe Cones aang them not | jenow: ‘Teimo, 


in. from the butt, and break joints 
in. with the joints in the course 
ly below.. One objection to the use 
‘new shingles is the color contrast between 


‘mproved and 
Mighticr, makes 
‘em all say ‘uncle? 
Look over the: 
ged framey heat 
treated handle, 
business-like jaws — what 
chance has a pipe got with this 
al 


them and the old roo, which gives the roof 
f freckled appearance.” This may be helped 
by bringing the new 


(Contin om page 128) 


‘wrench ? 


‘TRIMONT MFG. CO., Inc. 
Roxbury (Boston) Mass. 


and 


“\MIGHTI 
tere tt ting vn eR 


sed adingram ofa ups! singed ot 0S. | Pipe Wrench 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Repairing Shingled Roofs 


(Continued from page 122) 


ois ol teed a and tarpentng Eat 
cathode eee 
ee = ten ne aces 
BEET sie tants St ca ee 
ae ee as eee 
Peer sete Seine Seen 
Ely hat Whe rept wl be soley ten 
Te oot ite sloge tabs ed aah 
tushenloel thonae del intate 
pom ergy pe 
later split the shingle. Drive them until the 
head rests lightly but firmly on the shingle. 
8 Ea a te es 
cine na cane Re Tay maa. 
sary, but if new shingles are required, use care 
ee 
Saute oe ton ae toes Se ah 
Sie arpa a Be 
tee the tars that he ne 
hoon anh make ie ades 
valley shingle should rest on the same hori- 
Ree eee er 


ingles rarely give trou 


be, as the water runs away from Unem, but i 
sy have been blown off or been badly spit, 
the method of relaying them must be overned 
by the way they were lad originally 


How may leaky flashings be repaired? 


HINGES and thi metal flashing are wo 
Se eee 
‘i rately Often & surprising amount 
train water will nd its way through Fost 
Hole no Tanger than pinhead. "hough a few 
ruth holes may be mended with solder or 
mot emt the Ring appear 
‘ute throng i may be economy to tear it 
site nd cae 
chimney it fs aafe to assume that the Bashing 
fs not doing its duty, Unless the leak ean be 
Teachod am repaired without removing the 
‘ethyl ha to be take fed 
Yerinp che entire fashing eld.” Beg, at 
{fe top and notice how the work was ne in 
Suhg'thd method flog the tingle ta 
the met nine eo 
the fuaking. While this work may’ Be worth 
while upon a sate or asphalt rot, should be 
tae ates ae 
Snually a careful and beral paying oF 
wrth tabertos or elastic rong cement, 
Gr'a hile judicous wllering snd the use of 
tin‘or asphalt shingles, will care ay” foun 
fishing tot more than Genty years olds it 
tras well a in the first place 
“3A leak ‘or 6 prospective leak may be 
looted by pressing again the sispeete pint 
with the finger othe pout of tall or jack 
inie, its firm presure breaks throughs the 
tl tl he! eae an cane the 
fay jecemented and ‘nailed. with aie 
nails or cght-or tenpenny common aie for 
theit a il bel ag the irre 
weg rive them dantlogly nod they wi 
Hott better oo 
4 Owing to the diference inthe ex 
and coctration of the asf and of toe iasany 
omnes, the flashing at Band C of Fig. 9 may 
eiure residing’ If fashing feks'are not 
{onthad, coat of heavy rooting pant or canvas 
bailed in roofing paint tay be mufiient to 
the weler ott cntil a new rool beromer 
Itt Afr the hinge eld stone 
root hascome to need repairing ts seldom go 
comomy to apend mich money in repair 
anally tos theplest 
SnUl S new reo! mut be WLC. An 


a 
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} LAN, now, on a wonderful 
vacation by motorcycle. 
Take that trip you have long 
promised yourself —see more 
of America! 

Glorious roads spread out in 
every direction—for you and 
a Harley-Davidson to enjoy. 
Cities to see. Lakes to sport 
in. Mountains to climb. Ad 
ventures to meet. 

With a Harley-Davidson you 
can GO THERE, for the 
cost-per-mile will be only a 
penny or two! 

Let your local Harley-Davidson 


Dealer prove this to you. Ask 
about his Pay-As-YowRide Plan. 
aetarevele aawe And mail to us the coupon below, 
above it our latest 
fede the ata 
$290 f0.6: factory. Qa 


Hartey-Davipson 


[ HARLEY-DAVIDSON MOTOR ©0., 
Dept. PS, Milwasker, Wis 


Seid me FREE dluserated Weratre on your metercyles 


My age ia DES ya 1619 pO 200 ae 
TLS Jc and tp." Ghnhe YOUR AGE GROUE: 
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‘SMALL ReSeT RATCHET COUNTER: 


This machine turns out one to 
‘two thousand tapped pieces 
econo dee ese 
Feckoning on the dal ofthe 

Counter. 


‘There is the record—always 
in front of the operator, 


speed! Let the work 
i Re ity tee 
down on the Counter. It's 
a warning to the opertor 
to get busy. 


‘What a spur to production 
—at any machine! Either 
in operating ot developing 
machines, you can set up 
records to aim at—and beat! 


‘Write for Veeder-Root bal- 
lecins showing Cunt: fo 


machines need 
Ti ae cligblet 
of Reset 
iiichee Cuetec 


Fema : 
tel $05 i 
Sli ROOT esercoees Z7/ 


Anderon Dial Feed Top- 
Seber ssiomgtcal 
yen the wor 


All 1 Separate ‘Machines in Boice’s 
s Home Bd da oem 


Hr 
He 


fal 


: 


i; 


ri 


i 


i 
ae 
‘i 


Bi! 


| balance’ the machine on your fi 


‘A Model for Long Flights 
(Costin oom sue 1) 


lower sidepiece. Paper the fin and treat it 
ith light dope. Tt should weigh between 05 


‘The propeller (Fig. 5) ag made by Shiller- 
Sarth war in two pieoen "You can, however, 
tue a Mandard type blank such ax that de- 
vibed in connection wth, the Morris model 


the shaft will be properly 
‘cae, use a blank 34 by 1% in. (plus the width 
of the saw which you expect to use in sav 

the blank apart) by 84 in. “Cut the bloc 
diagonally in two as shown, and with ruler and 
pencil scratch a small yroove for the propeller 
Sef Jie fom he mre end, Do iin 


Fite stat ot No 18 mae i 4 jn 
eer, Anchor the Usbend inthe balsa wooo 
it the two halves of the blank toyether 


and allow them to dry for several hours in a 


thick; at the tip 34 
in. from front to 
the tips as shown. 


‘Give the propeller four or five coats of 
banana oil and ‘mec "cont of two on the 


The bias 
basso ater ent 


viral 
ficiently, if at all. If your 
shout -1¥ or, you may conser 
done 8 good ob 
olor ‘consists of ten strands of fresh 

& ‘oy Sein fat rabbery whic what Shier 

ith used om his record light” It should 
weight about .75 of. “Make the S-hook of No. 
13 music wire as shown in Fig. 6. 
the propeller shaft, with a minute drop of oil 
between. Thread the shaft through the bear- 


ing sip the motor through the cans, and fasten 
the Shonk to the rear hook. ert tho fn and 


wing clips on the motor base so 
ing cage of the wing will be about 1 
front of the balancing (c us 


Materials for the Model 


1 pe. Se by 3 by 45 
tpe ely by, 


1 pe Varn. balan veneer fo ibn and false rib 

1 pe. Jain. balm veneer for centr fi, 

2 pen fy by Hr by 10. bal fore 

2 pen Be by 3 by 16 in. balan 
front 

pen Se by 96 by 10 dn, bales fr wing bears, 

1 pe: M by Ai by 83 In. bale for propeller 
Tank (or fora epee proper, $y IN 


) mnie wire 
2 ft Nea (ott da) me wie 
2 abeets ruperfine Jnpanene tinue paper. 
12-0. ean ambeid type eemer 
bottle of pare banana 
Dette of light done 
1 deed bearing suitable fr use with 10trand 
‘rubber motor, or asta nail from which t9 
take this bearing 
2 mall washer: 
fin fat rubber. 


trip of bamboo (more than 12 in, 
‘between fin). 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANOAKDS. See page 8 
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A Model for Long Flights 
(Centon rom son 184) 


point. Sight the model to see that the fin is 
straight, both vertically and lengthwise, and 
at the wing has a slight additional angle in 
fe right hall 

le the model by launching it on an even 


keel at about its estimated ying speeds do. 
this in a place where the model will not be 
damaged upon landing. If it dives steeply, 
move the wing forward if it stalls and then 


zooms downveard, move the wing to the rear 
‘When a model glides at a uniform angle to 
the ground. without stalling, the wing is 
nately in its correct position 
final check before flying your model, 
it and. see how closely it approximates 
h's model the weight of 
which was 1,82 oz. With a regular Sto-l “egy 
beater” winder, put from 140 to 100 turns in 
the rubber. You will probably need so 
the propeller and stendy the wing t 
wlerstand, of course, that the S-hook is 
he rear hook abil hooked on the 
the rubber is stretched out 
at the beginning of the winding operation 
Gradually “shorten ‘the rubber as you wind 
it is about the length of the motor ba 
ly it from the 
ook it into the rear hook of the 
find it convenient to remove 


ling 
‘See that the rubber is evenly distributed 

along the motor base or it may eatch slightly 

fon the rear cans. ‘This is very imp 

tractor mode 


If the model is well adjusted, it barely 
for five or ten seconds but thea starts on 
ent el the tmodel lini 
the fight, itp 


. Even ein 
difference in the wing location makes an ap- 
preciable difference in the flying qualit 

If the model eircles to the eft with the inside 
wing low, you will have to put more in 


the right side of the wing. If it swings 


‘and then to the let and bach 


righ ‘gain 
to the right, itis an indication that you have 
‘too much incidence in the right wing. 


or a contest or record fight th 
stand from 280 to 270 turns rade with &Soto-1 
‘wider 
A T5-i propeller with about « 30-i. pitch 
ray come fm handy for fying the mode in a 
{hirly stiff breese, but extreme care should be 
vs it handling the wing om a windy dy. A 
ox for holding the model and the 0 
extra parts and tools wil be found wseful. 


Hammered Metal Bowls 


(Continued from page 70) 


every metal working operation, I have f 
ivan advantage to keep the metal thoroughly 
lean 1s T worked it 


Place the disk centrally over the hollow in 
the block as shown in Fig. 7. Hold it firmly i 
position with the left haa and being the ham: 


mer dowa on it, so that a dent or boss is made. 

yen move the disk slightly to one side of the 
center and strike another blow at the edge of 
the hollow made in the metal. ‘Now continue 
‘around the edge of the hollow, moving the disk 
to convenient positions as you hammer. Con 
tinue hammering in a spiral fashion, making 
the blows come close together to stretch the 
metal down evenly as you work gradually 
nearer the edge of the dis (Fig. 4). Any Stes 
that appear on the erges of the disk should be 
hammered doven as they occur 

‘While this process of making a bow! is very 
simple, care must be taken to keep the form 
Symmetrical (round) as the bow! is being 
worked. Look it over  (Contauad en suse 1 


tor will 


Planning high-speed business 


An Advertisement of the 
American Telephone and Telegraph Company 


phone calls from one town to 
another in the Bell System 

are now on a high-speed basis. This 
holds whether the call is from New 
Orleans to Boston or from New 
York to Oyster Bay. 

Even if it is a long call, the oper- 
ator in many cases now asks you to 
hold the telephone while the call is 
put through. 

Calls from one town to another 
used to be handled by one operator 
taking your order and giving it to 
another group of operators to put 
through. You now give your call 
direct to the operators who put it 
through—and put it through fast 


“Tue Tevernowe Booxs ane tie Directory or THe Nation 


More. than 95% of the tele- & while you are on theline. The 


average time for handling all 

toll and long distance calls in 
the Bell System was further mate- 
rially reduced in 1928. 

A high-speed service to all parts 
of the country—calls from one town 
to another as swift, clear and easy 
as local calls—that is the aim of the 
Bell System. 

“This is one of the many improve- 
ments in methods and appliances 
which are constantly being intro- 
duced to give high-speed telephone 
service. 

Better ‘and better telephone 
service atthe lowest cost is ever 
the goal of the Bell System. 
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When you think of shaving 
think of 


Aqua Velva 
for After-Shaving! 


Lee Aqua Velva start your 
summer with you. There’sreal 
pleasureofasummer morning 
in its stimulating thrill! 

Profit,too,inthatitcares for 
tiny nicks, cuts, abrasions— 
unseen, mostly. Tonesup. In- 
vigorates. Makes facial tissue 
firm, Protects from dust and 

erms, Helpsto takethesting 
Bom sunburn (chough doing 
nothing to prevent a ruddy 
tan). 

Made by themakers of Wil- 
liams Shaving Cream, Aqua 
Velva keeps the skin as the 
super mild, super moist Wil- 
liams lather /eaves it, flexible 
and Fit! 

Start your summer with 
Aqua Velva. Remarkably 
worth while! 


& 
Bi 
Willi 


Aqua Velva 


For use after shaving 


| depth 
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Fig. 7. Plain block used for making bow's, 
thi shaped Bock and tool for decorating them 


carefully after each annealing and straighten 
it up before hammering further on it. If th 
bowl gets too much out of shape, it is almo 
itmpoasible to make a good job 

‘After you have hammered over the entire 
surface of the bowl, you will have a shallo 
sacer shape. Anne the work, pickle ity sn 
it lean, dry it, and then start to hamier 
in the center ‘out to the edge 
ina spiral of tamer marks, Whea you have 
stretched the bow! form in the center to the 


where you wish to enlarge or deepen the sides, 
starting a slight distance from the center to 
stretch the metal down to form a base for the 


| how! (Pig. 3). If you wish the sides to project 


thal the top or tim, hammer aroubd and 
d just inside: the’ rim to stretch the 

fears, of course, Keeping the metal 
‘aunenicd until the lst hamttering after 
ich it snot annealed, as fi desrnble to 
Teave the bow! “hard hammered’ m0 that it 

a aye bet out of shape when 
ved. You wil arn to govern the strength 
or force of your hater Wows oo that the 
‘etal is haimered down evenly and smoothly 
where you wish 

‘Al hese bowls should, of course, have flat 
bases to sand on. A base may be formed in 
two ways. One method is to hathner the metal 
St the base of the bowl ao that in the end it 
is stretched down fat. ‘The metal may be sil 
further fattened by fps 127) 


Hammered Metal Bowls 


(Continued from page 125) 
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Good as New are cracked 
walls and ceilings when mended 
with Rutland Patching Plaster, 
You can easily do it yourself 
in a few minutes, Just mix with 
water, then fill the erack oF hole. 
Makes a perfect patch that is as 
ent as the wall itself, At 
‘wall-paper and hard- 


Rutland 
Patching 
Plaster 


Duvaack PORTABLE TRAP 


—_ Z 


Stig fan SS ne id 


Res itec ee 


BENS Outta x 
eds MALS sn soe 
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Hammered Metal Bowls 
setting the bow! right side up on a flat anvil 

face and hammering it with a round wooden 
rullet with a flat end, 

“The other and somewhat simpler method is 
to hammer the bow! in a regular rounded bow! 
shape, either with no base or with » moderate 
flattening at this part. "Whea the bow is hau- 
ered toa suitable depth, place it upside down, 

a tlat surface, find the center of the bottom, 
fand seribe w circle of the diameter itis desired 

iake the base. With the same embossing 
hhammer used to make the bowl, tap gently in 
the center until this sinks down below the base 


Tine and then hammer around ard around this, 
working out t 


he baseline, as shown in Fig. 5, 

cess metal at the edge of the 

‘base has been formed, set it up- 
rurface and scribe 


the side of « square block, 


Fig. 9. Using a wooden forming Mock and 
teal to decorete the bow! shows, la Figs 2. 


desired 
‘nly way to trim off excess metal 


“The point may be bent up 


© do a0 all at once, bt 
rou go around the sig, Saaly 
finn the line. \ fat Bete 
tne to smooth up the el. 
Sometimes a anal bow maybe placed up 
side down om a sheet of emery lath placed fst 


When the edge is flat, round it 
‘over with w half-round fle and ensery eloth 20 
that ‘the bovl will be pleasant to handle 
Never leave sharp edges about your work. 

Figure 9 shows the process of making a bow! 
into n chalice or flowerlike form. After the 
how! is hammered to a smooth shape, « wooden 
‘block is mide as shown in Fig. 7. The end of 
this i Bled with a wood rasp to Bt the curve 
tof the inside of the bowl, and then a fairly 
throad groove is cut oF filed across the center 
of it, A wooden tool, shaped like a blunt cold 

| ehiec, btn moda of herdpoods 2s chown ta 

Fig. 7. The bowl is divided up in as many 
divisions as desired with pencil lines, not 
scribed lines. ‘The block iz held in the vise, 

| the howl is rested on it, and the wooden tool 
Bis weed to drive the metal down into the 
sroave in the hlock, 


ff the head of the nail, and fling « | 
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ew Model SOUTH BEND LATHES 


BACK GEARED SCREW CUTTING LATHES 
Lathe Builders for 22 Years — 45,000 Lathes in Use 


9x3 Ju 
Geared Screw Cutting 
Bench Lathe 


Prices of 9-inch Junior Lathes 
Tnchuding Lathe Equipment 

‘Counter Horizontal 

shat Drive Momwe Drive 


EASY PAYMENTS 
as Low as $12.40.4 Month © 


i 


197 28” Quick Change Gear Silent Chain 
‘soso 


a5 


‘ J, Build ee 


Simeon 


snes ran 


3! Junog New Model South Bend 


96 Sizes and Types 


Counterialt Driven Latter, 
miter Driven % 


Lavi ap. fe 


eh 
Frum Latheannd Bench Lavivs. 


Go'veudest. Weite for It 


For Heavy Duty 


TH demands put upon 
modern liners require 
unusual strength and rug- 
gedness of both hull and 


machinery. Screws that 
will stand up under severe 
conditions at sea are im- 
portant items in the specifi- 
cationsofmarine engineers. 


Because of easy insertion 
and great holding qualities 
under strain, American 
Screws have always been 
favorites. They are con- 
stantly on the job holding 
wood to wood, wood to 
metal and metal to metal. 
You can get American Screws 


from any hardware dealer — 
‘ask for them by name. 


— 


pcre stow 
scerws tous 


AMERICAN SCREW CQ 
PROVIDENCE.B.1.U.S.A. 


Put It Together With Screws 
SCESESSSSSES SESS TSS ENSE 


wooo mer 
scieas, eous 


POPULAR SCIENCE MONTHLY 


Max, 1929 


is a rather 


How to Ne Ke) Bia Sy | 


Tool Post More Rigid 


PATHE, secompanying illustration is 
shown a lathe tool-post improvement 
that has been found satisfactory on 
lathes not fitted with a tool-post block 
of up-to-date design. As the improve- 
ment is easily made, it may be helpful 
to other machinists. 
‘The form of tool-post construction used 
fon many engine lathes is such that there 
poor bearing between the 
round lower end and the T-slot of the 
slide. Because of this limited contact 
the edges of the slot often wear away or 
break, and it is difficult to keep the tool 
in position whenever @ heavy cut 
Tas to be taken 


‘A block is made to fit the wide lower 
portion of the T-slot and bored as indi 
tated by the dotted lines in the assem- 
bly view. The smaller bore is « working 


BES ene 


Lathe toot post improved by the addition 
of a special bearing block at te lower end. 


on of the 


goss su0E m* 
carr aed 


fit on the small lower po 
ont: the larger bore fs a working fit | 
on the enlarged head of the tool post, 
which is cut down to leave a narrower 
flange as shown by the dotted lines just 
mentioned 
king the block, two pieces of flat, | 
cold rolled steel are used. which together | 
form a piece wide cough to fit the T-slot 
‘These pieces are lightly brazed together 
at the ends to hold them in alignment 
viile the boring is done. “Afterwards the 
pieces are separated by grinding away 
the brazing. ‘Then the joint between the 
two picces B is prepared for welding, 
placed about the tool post A in position, 
for use as at C, and welded. When the 
improved post is fitted to the T-slot, it 
is ready for use. 

‘This construction gives a full bearing 
between the tool post and the welded 
block and also between the block and the 
edges of the T-slot, thus making a very 
durable job —Eowsy Kruaves. 


Test for Ground Holes 
F THE grinding wheel is brought 


against the back qe of 3\hole until 
it just theversed Yie length 
ot thee a ‘te bole 
is perf ight by the unifbrmity of 
the 


is test, applied when the 
hole is nearly to size. may prevent. spoil 
ing a job.—H. J. C. 


Full size cake of Lava Soap FREE! 


‘== Mail this coupon~ 
Eraser Gabe (Deve 529) 
Please send ine, FREE. « full vee cake of 
LAWAr the hand’ soap at femoves all the 
‘ire a ereanes 


MODEL 
That Fly 


‘S: Merieen® ken 


pet 
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1 
Glimpses of Men in the 
Public Eye 


mining properties in this count 

esi He nse fected st Harve, 
Columbia, and Jobns Hopkins Univer: 
In IDI, President Taft appointed hira 
ial ambassador to-the coronation of King 
George ‘of England. The Toll he 


Court Congress, and he served in the same 


capacity, with the United States Coal Com- 
mission from 1022 to’ 1923. He now lives in 
fashington, D. C, 


Magician of Chemistry 

OT long ago 8 client of Arthur D. Littl, 
chemical engineer of ston, wa dscuss 

ing the uslesmess ov certain me materia, 
"a waste of time tn both 

stuf he stds 


the reply of Little 
‘Today a red and blue purse, for which the 
atta stk was obtainel by'Dr, Lite and 
his associates From the gelatin and tissues con- 
tained in a female pigs ear, is the sar exhibit 
in the muscum connected with the soncer 
Tn sense, that ttle purse i the symbol of 
are BC's ela of accompiig the 
ving heh in 
‘Among his recent amazing developments are 
Fico rte mat Syed 
rom starch, the recovery of turpentine 
nd the extrac 


print ape. from 
ern word. When operated on lan 
scale, it promises an enormous reduction in the 
‘ont of newsprint 
es the nvenioe of processes forthe mam- 
facture of chromestanned feather and artielal 
till and has directed the production of «long 
‘aleaols and special products, fons 


. Litile is now sixty-five years old. His 
interest in chemistry began more than half « 


‘boy seated back of 
rdged him and. whis- 


“Arthur, have you a dime?” 
te tip 


his pockets and discovered 


he boy whisperal aguin, 
“an ater schon 1 show you some chemical 


4 
the dime, the boys bough 
lngand five cents worth of| 
the int ing Tle nyu sa rea 
{ng upon sine and profucing hydrogen but 
htbetnd ito! The generator had Been fn 
properly set up and exploded, bat without 


iphurie acid. For 


MAKE THINGS QUICK Y= FASIIY 
‘if COMFLETE MOTORIZED WORKSHOP 


Deelah 


Designed for Efficiency in Operation 


Practical gnec appreciate this man-sired, motor 
ized workshop with its carefully planned, efficient de- 
sien. The “Deh” i equipped with «smooth-rining 


s ‘of the time! Also has heavy 
‘Triple Foundation Lathe Bed (no rods), guaranteed 
not to chatter; Improved Patented Tilting Tables on 
Gireular Say and Sanding-Dise; Automatically Oiled 
Bronze Bearings. Comes completely ansembled, thor- 
‘oughly tested on heavy veneered wooden base, Many 
new exclusive features in 1929 model-—new low price. 


Enjoy the thrill “ Working 
with Quality Machi inery 


sod complete tet ei Soskingiue-prnts farmed 


Sent on 10 Days Trial 
fasy Terms 


ny Payment Plans. Dep 199 


| Delta Specialty 


1661-1667 HOLTON STREET 
MILWAUKEE, WISCONSIN 


baie 
‘iat rein enorme hi parents be was 
sing to bea chemist. They sent him through 
Preparatory ochol an itr ered ee ie 
the'Masashustts inate of Technology. 
in iat jb efter leaving alge wast 
part chemiat and part eek with peper el 
Providence, Rok, at two dll a day! 
‘weeks Inter he wat superintendent of the 
mill which was the fst in thi country. to 
tnake sulphite wood pulp, and when he quit, 
iis salary was $2:900'n pear. But be wanted 
tobehis own boss to, withanother chemist he 
Started consulting chemists" laboratory in 
Heston 
"The Lite loratory was onthe sixth floor 
ats dogy bulge side ste ae 
‘sueipment was se i 


mene, 


ONN 


ettcs 
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UP-TO-DATE HOME CRAFTSMAN SHOP 


realtone 

Full decal 
gblietion A 
ee 


‘To Manager Dept. No. 33 UP-TO-DATE MACHINE WORKS 
agis So. Wabash Ave., Chleage, Hl. 


Your daster eam supply yo 
1 not rite us 


U.S. MODEL AIRCRAFT CORP. 


ut ince eeomanry attachments 0 rp, 
‘Sromeat bevel grind gre gre 


i 


Sid other ilandente 


ILBAR CO., Inc. 


Tie 


Sdn eeleetae 


Satter Peete A definite program for getting ahead 
Buescher Band Instrument Co. financially will be found on page 


‘four of this issue. 


2771 Busacher Block (505) Elthat, ldiana | 


Sy Sater en rstceata 
aeeeees 
ee 
See 
ford in outpoaed tote ing. New 
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Glimpses of Men in the 
Public Eye 
(Contre fom ps 180) 

Tn those days, the foe fora sanitary analysis of 
water was five dollar and the top price for 
{naling a sample of ugar seventy Sve cet 
At the end of the fist year, the partners di 

‘ies! 
Bt they refused to quit. Their enthusiasm 
was justified, fora few ears later the firm bee 
Teepe it's fin was 
laboratory explosion, He carted se 
eas with another associate, who with: 


plants, including a p 
paper mill and an oil refinery, Indu n 
all parts of the world are among the clients of 
‘the laboratory 

Little has served both as president of the 
American Chemical Society and of the Ameri- 
‘can Institute of Chemin! Engineers. Re- 
cently, he was elected president of the Society 
of Chemical Industry’ of Great Britain. He 
holds the honorary degree of Doctor of Chem= 
istry from the University of Pittsburgh, 


Father of the Skyscraper 
Busfing- 


EARLY half century ago Le 
Nite cong steal Ca 
cated the idea of the siyscreper or 
Scraper ashe then elle i The ther day, 
in ht, he seo fa 
reyelty'om the skyscraper patents and that 
despite the fact thatthe patent had run out! 
Te was check for 830, one eighth foe 
percent ofthe cost of the new tren stry 
var signed by 
it who frome 


a twenty 
contemporaries called 
‘dreamer. 

Tn the nineties the inventor formed a com: 
way te protect his patent But tll uly 
‘were going up in many cities, and the company 
Marted numerous suits. These dragged on for 
many years, until, at last, the patent had run 
out. “ulington spent x smal fortune trying to 
collect royalties. 


ding. ‘His 
‘him an impractical 


JORN in Cincinnati, Ohio, Buffington started 
his career as a draftsman with a tuilrood, 
His Jeanings, however, were toward architec 
ture, and in 1869 he went to Minneapolis, then 
just emerging from its frontier settlement stages, 
Some of the largest buildings of the early day's 
in Minneapolis were his conceptions, includin 
the old state capitol of Minnesota, several o 
the the University of Minnesota 
West Hotel, which 


¢ famon 


Tn not a few of these structures did his sky- 
scraper idens enter. In 1880, when he erected 
the Boston Block in| Minneapolis, he used 
‘more east iron and F-beams than was custom 
ary at the time, though it was only a seven 
story building. In the West Hotel he built 
the stories of L-beams, with ginlers across the 


second story. 
“Though he has never really reaped the fruits 
of his invention, Buffington has remained an 
‘optimist. His advanced years and even severe 
eye trouble do not prevent him from spending 
part ofeach day at his (Continual on poze 131) 
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Glimpses of Men in the 
Public Eye 
(Continued frm man 1291 


ced with photographs of 
Duildings be has designed 
dows he proudly watches the changing skyline 
of his city, with the steel and masonry build- 
ings of twenty-five, thirty, and more stories 
that he dreamed of and put on paper nearly 
fifty years ago, at last coming into being. 


He Makes the Camera Lie 
NE afters 
dioin New ¥ 


a few weeks ago 
Hiller "at his. photograph 
ork City and inquired 


iller replied. “Do you want a lot 
of pom and malta relia? 

[twas an easy task Tor Hiller—merely a 
matter of sitting down to his workbench and 
making the Pyramids and the Sphins in mina 
ture out of modeling clay, selecting meals to 

present national leaders and military figures, 
Calling on his property room for the necessary 
‘costumes, and then focusing his camera. Two 
photographs were made. One showing the 


[roup of personages wns super that 
Of the clay maces; the combination wa tee 
Photograph snd retouched, td by nom the 


hext day the onder was filed? 
Hiller, inventor of “creative pho! 
ration,” does thingy still m 


veraphic 


of cabinet making 
ful use of a good 


has never been equalled, 
ppreas-forged tool steel heads with just 


went marring the wood, and el 
second growth, air dried hickory 
dies put into the heads “for good. 


If you take pride in your tools and the 
work you do, you owe it to yourself 
to own a Maydole Hammer. Your 
tool dealer will be glad to show you the 
style and weight you pre- 
fer. Write fora free copy of 
Pocket Handbook 23°.” 


Maydote 
Hammers 


‘The Diavid Maydole Hammer Co Norwich XX 


© This set on an advertisement in POPULAR SCIENCE MONTHLY signifies the approv 


He invented is proce twenty-one years 
age, A native of Milwaukee, Hiller made 


‘comfortable living as a magazine illustrator. 


In his leisure, he experimented with photog- 
raphy. One day the idea occurred to him that, 
by combining painting and sketching with 
‘actual photography, he could get more realistic 
iuateations. Tn New York at the time, he was 
told by editors that the “stunt” was impract 
cable. One of the skeptics, a friend of Hiller 
tumsed him a story calling for an illustration of 
the villain standing beside a cactus, with the 

ky Mountains in the background, and de- 
manded to know how Hiller was going to 
Photograph this scene in the city 

Hiller took a picture of 
tion. ‘Then he found « v 
to serve as model, dress 
lothes, and photographed him. The pict 
of the exeavation he turned upside down, giv- 
ing a perfect effect of a cave. ‘Thereupon he 
superimposed the photo of the bad man on 
that of the “Rockies” ‘The editor w 
lighted. “Hiller’s success dates from that day 
n business concerns caught the idea and 

began to onder illustrations for advert 
poses. Since then, Hiller has been 
Camera, models, brushes, paints, and modeling 
‘lay, turning out “creative photographs” for 
calendars, posters, booklets, and other adver. 
tising material. ‘The subjects of his “photos 
range from Commodore Peary discovering the 
North Pole and the pioneers of 40 crossing 
‘desert in covered wagons, to Santa Claus ma 
ing triumphal entry in his reindeer sled on the 
asphalt of Fifth Avenue. 


The World’s Strangest Zoo 


GOME of the best four-footed friends 
‘a man eyer had pass their lives in a 
great American institution of scientific 
research. How dumb animals are help- 
ing valiantly in the fight agai 

dreaded human diseases will be told 
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OBSTRUCTION 
SUPERRENCH” 


forthe first time... 


HEN you tackle your next 

repair job, have a Set of 
Obstruction “Superrenches” handy. 
Then, when you're up against an 
awkwardly placed nut no ordinary 
wrench will turn, try a "'Superrench" 
‘You'll marvel at the way this useful 
tool, with its 75° angle opening, works 
Jn cramped quarters. And strong 
i will break the bolt, oF strip the 
thread! Ask your dealer or write us. 


Automotive Set 
No. 2040 


Fie Obvtruction 
ten different 
openings from 
SPs'to 4/8" for 
Popular mute and 
Sap screws: 


PRICE—$5.90, postpaid 
in leatherette roll. 


J. H. WILLIAMS & CO. 
“The Wrench People” 


246 Vulean Street, Buffalo, N.Y. 


Every “SUPERRENCH" is 
Guaranteed for Life Against Breakage 


WILLIAM 


(Chrome-Molybdenum) 


of the INSTITUTE OF STANDARDS. See page &. 


Village Smith 
Rings Anvil 
Chorus 


A chorus of content for 
this favorite pipe tobacco! 


We don’t know whether a spreading ebes 
nut-tree still standsin Branford, Connect 
tute But we do know that Branford. st 
Toasts a Village’ smith—by ‘name, John 
Bonne! 

‘A mighty, man is John, In sixty years 
he says he's smoked hail a" ton ‘oe 
tobacco; and of all the brands he's tried 
hie pipe he likes Edgeworth the best. 

Read Mr, Donnelly’ letter 


Larus & Brother Co. 
Kishmond; Va 


John. Donna the Vinay 


infor, Couns 


‘As John swings hin heavy. sledge chorus 
rky dances from his anvil-—and.& 
of content pulls from hiv pipet 

‘And why not?. Nearly all pipe amokers 
areca, serene flown. Conte to think of 

jon't know many pipe-amokers of 
the hervour, flighty breed. 

Pipe-amoking rune to calm, thinking 
mens” Ask 1 pipe-amoker ‘question; he 
takes a pull on his pipe and gives you A 
strain mehow with @ 
brinr betseren ou simply don"t 
have troublesome, disordered. thoughts. 


Try this offer—FREE! 


page — 
ave 
a this free Ege 
worth ofr, Simply 
‘rite your mame tod 
hides, ‘tara 
fino Company, 1) & 
dint Street, Richmond, 

: rll get 


Blacksmith, 


i 


dy-Rtubbed mmol 
te fee al aay 
to oad your 

if you like thee fr 


(as you will di 
cover) its I 
able” quality 
never changes— 
tin in, tin out. 

‘Year carter 
year, Edge- 
worth smokers aay, they stick to the same 
mild, winning blend that always comes 
packed in the familiar blue tin. 


(a aly ay 
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kept young De Forest going. He had a strong 
natural bent for mechanics: be was going to be 


fer eld of about electri, sorbed al that 
is professors at Sheffield could give him. He 
was looking abead. What was to be elec 
Uriity’s next step? Where could a youth on 


the threshold of life find his best toe-hold in 
this Geld? 


Chicago, the largest. makers. of 
‘equipment. ‘The Spanish war came al 


‘men oF the “Yale Battery,” Battery A 
SF the Pint Field Artery Connecticut Noe 
tional Guard, which saw service tn Cubs and 


in which De Porest served as a gunner. ‘Then 
hhe went back to Yale for post-graduate study 


and the degree of Ph.D. 

‘Great things had in’ electricity. 
Herta, in Germany, had discovered that elec. 
trical impulses, travel through the “ether” 


‘without wires. Tesla had startled the world by 
Tighting an electric lamp at x distance, wire 


tay. 
"There is a streak of mysticiam in Toe De 

Foret a fodoes fr the cea 
Here was something whi 


any poss 
me. "But 


just then a book fell into my hands 
‘which described Marconi's early work i wire 
Teg telegraphy: 

"There was the new, unexplored field—the 
field of communications. ‘That was where the 
Hertzian waves could be made useful, if any~ 


where. I Knew that I had found my niche in 
the scheme of things.” 


ELE STUDIED win tt he fl that be 
Tunderstond ian well as anybeny dil at 
that time. Maroon came to America sn the 
{allot 1900 setup hie antenaa on Sandy Hook, 
‘eportel the Shamrock: Calambin yacht 
face bp wiles from a tug. De Forest aw the 
Maroon apparatus 

pote wes by mol certs led the 
was by means of a device calle the 
Ree sees fal stb 
containing two clnely Sting aver cylinders 
STth the small space between thee ends filled 
"uk amisture of ackel and silver flings in the 
Proportion of about 20 to 1. The air was ex- 
RatStel from the tube to prevent oxidization. 
‘When a radio wave passed through the Slings, 

they “coberel or Stuck together, permit 
‘Strfent to fow trom 2 batery cna, which 
itches 


‘tart 
ff his work in wireless that he would find a bet 
ter way of detecting the waves. 

Some of De Forest's critics have contended 
that his audion tube, which was the result of 
his search for a better detector, was merely an 
tdaptation of the Fleming valve. ‘Some of the 
infringers on his patents set up the Fleming 
| valve as their defense. Professor J. A. Fleming, 

Of England, recently (Continua on pape 135) 


31045 miles per hour for 


VTP 2225;-aetry, 20%, more 
speed than announced 
last year! 
)* Four remarkable twin cyl 
© inder models—234, 6, 14 
> and 20 HL. P., with Ii 


‘ize for’ any craft, from ca- 
‘noe t0 small cruiser. Easy 
payments as low as $31.10 down. 


Distinctee features: Underwater exe 
‘sil colory Cal end aller Sad omen 


{Serco Streamline apray peel mit horn 
{er gifeecrng fal wp 
al pe We for 


EVINRUDE MOTOR COMPANY 
2527 27th Steet Milwautee, Wis. 
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39 Year 
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ee PUT THIS N50" HOME, 


(Continued from page 132) 


Porites LALL For 10 Days-No Deposit: 


iig a sccond electrode in the form of Plate to 
which the electrons given off by the fi nent 


‘ould flow, he had a valve which would convert A New and Improved Workshop 


alternating current into direct, as it would let 


the electrical waves flow through in only one Here i a workshop built to a standard of perfection—accurate in operation— 
direction, De Forest’s audion tube introduced most durable in construction—easy to operate. It is absolutely dependable 
fs third electrode, the grid, between the fa ‘and will withstand severe constant service. Try it for ten days at our expense 


watand the plate an ade the Fling valve ‘and you will be convinced of its superiority. 
into an extremely sensitive wireless detector. 


Sut De Foret tokl me the other day be bad Suitable for Carpenters, Home 
never heard of Fleming or his valve when he 
et forth om the rout of research which fel to Workers, Pattern Makers, etc. 
‘the audion tube. It was an amusing accident Furniture manufacturers use MAC, Tam Poru- 
which set him on the trail of the conduct of LAR MEcuANic Workshop, for making furniture 
heated gases as a possible answer to his prob- ‘models, Manual Art Schools use it for instruc- 
tom. tien, Howe workers ase 3 foe Pisewure sae. 
t. Carpenters use it for making repair 
4g ile orto in Tae | TURNS ips, Re Me 


eal for mang all kinds of furniture. 
pie niece . CROSSCUTS, DRILLS, 
Tories and a Ruhl cil in closets con SURFACES, POLISHES, 


nected with the worktable by wires and a buts . 
fom to set off the discharge. ‘The experimental SR OT ERTS SOMES Soren 


tks gree ut hy me ce A —<¢ oP eral 


hone recelver, to detect tho 
ange, iit were detectable. ‘The nove of the 
spat from the closet rade detects 
Treen ear 
"There were 0 headphones then, x0 T had 
to hold the receiver to my ent with ove hate, 
manipulate the detector with the other, and 
reat the button ‘with, my. knee,” De Forest 
{old me, aig reminiscent 
otk tx repr ofthe wok ofa 
soan Ghetrolyti experimenter wha Sern 
Tae somethiog Which 
up his work and producad Wi 
‘Raponders” It would work, 
aif an our oF 
‘Ant 
young experimenter om the right track. ‘The 
inky Tight in the room came from’. gas jet 
ipped with « Welsbach mantle“ One 
‘Be Forest noticed with surprise that whenever | 
hc preel the Hut, cg an elec 
charge, the gusight grew di 
«iets threo xin and agin, 1 ) 
worked every tne 
Tater with his reomnate, aot cope 
er he repeated the experiment. ‘Phe dix 
‘charge of the oll clearly seemed to affect the 
‘combustion ofthe gain the burner. De Forest 
Started at once to work out om paper a theory of 
{he properties of ete gan dateting wire 


work. 1 followed 
tT called a 


A definite program for getting ahead financially will be found on 
‘page four of this issue. 


the World TALOG 
DSS FREE/ 


TUE nest day the young experimenters tried 
‘again, this time with the closet door closed 

Nothing happened! 
gles gpenel the coset door and the as 
light waned again with every discharge. ‘They 
closed the door, and nothing happened. 

“Tt was made painfully evident that the 
etfect Thad been £9 wildly excited about wns 
fan acoustic effect which had nothing whatever 

o do with electric waves,” De Forest told me. 
My associate became disgusted and quit the 
experiments. But the theory of heated gases 
‘which T had works 
fand full of possi 
those lines and finally got 

‘With the aid of a Bunsen burner he frst got 
the effect which he had reasoned out, but to be 
sf practical value the gas mast be heated ele 
trically. He tried e te with an are 
lamp, found that it could be used as a detector 
bat, was frightfully noisy. Some way of 
uliliaing the heat given off by a filament inside 
‘of an incandescent bul had to be found. 

“Thad a lot of trouble getting the vacuum 
in the bulbs right,” he said, recalling those 
fenrly days of disheart- (Contiued on pose 134) 
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You don't buy tools 
Service,” You buy ti 
tools will do for you! 
ind that’s why 
Fexto” neat time you're 
Because Pexto tools 
Serve for years. 

You know it's a case of beauty 
Being more than. skin deep, oo. 
vo they not only look good when 
ounce them at the hardware store, 
Dat they're ar full of value ae only 
a l0-year-old manufacturer ‘cam 
make them. 

‘You'd be interested in oo 
booklet "5," whieh we'll 
send you. ‘There are: 


Hammers Pliees 

Sere Drivers Sale 

Pruning Shears Wrenches 
‘Chisels 


and a host of others. 


“Ie Pays to Say Pesto” 
The Peck, Stow & Wilcox Co. 


‘Southington, Comma, US. A 
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‘The Man Who Made 
Radio Talk 


ening es 
ae amps 
‘and we made bulbs with Slaments of platinum, 
of carbon, and of tantalum. Tungsten had not. 
‘yet been thought of for this purpose. “Those 
‘arly tubes resembled Fleming's in that they 
hhad both the filament and the plate, but I had. 
1 battery connected in series between the fla 
ment and the plate, which Fleming never had. 
‘At Inst he had found what he had been seek- 
ing, a radio detector which not only served ax 
‘8 detector, but as a relay and an amplifier, as 
well, ‘The American De Forest Wireless Tele- 
raph Company, frst to utilize alternating cur- 
Feat generators and transmitters, was formed 
in 1902, the year in which Marconi got his first 
signals neross the Atlantic. 
“The pupil was abead of his master! 


arr ah Coren 
att ce 
Pett 
sect, ie 
icin rae 


‘Hered it, fit with a strip tinfoil around 
the outside ofthe bully then with grid. bor 
tween the flsment and the plate Hevea lst 
‘ifthe at delat detector et devise. 
lectricvultage appliod to the ri 
the be acted ana" they to rela act 
Tanger flow of electrical energy tn the plate i 
alt of the tbe ‘The tube netually aenpifed 
Slee cents by ting the pore fr 8 
separate bal 
iescrets De Foret fecal at the pd poe 
tote his to feed smooth, direct current kno 
Ue tube and obtain from i alternating curent 
Many desired frequency 
Jone bys pret ele ays Led 
“ ee tod 
pe the renewal ofthe energy tn long 
{clepone lines as many times as was necessary 
to overeome the les in over 4000 tiles 
‘vim. You could talk from Boston to San Pran- 
‘Nath onillatng feature of the tube made 
it pombe to pumps sendy stream of radio 


By. the tine the United States entered th 
wear in 1917, our Government had something 
to other nation possesed, a wireless tlephone 
‘yateen which could be taed between en a 
plan andthe ground, rm pit fo pin oer 
ne, foun ip to shore an abare ba 
i And the credit for that, ns the United 
States Supreme Court has jont dear, i ll 
Tes De Forest's 


HIE. war over, radio took its next great step 


forward, a step which De Forest and hie | 
wireless telephone had made possible—broad- | 


‘casting. And De Forest turned to other things 
Hee had made the radio talk: why not make 
the movies talk? Dosens of inventors were 
trying to do that. Nobody had thought of 
‘what seemed obvious to De Forest. By means 
of his audion tubes it was easy enough to make 
8 light flicker in response to a human voice. IF 
he ran a strip of photographic film in front of 
such a flickering light, the record on the film 
‘would be a 2h of a voice—of sound. 
“To translate the picture thus made back into 
sound again seemed simple to him. Just re- 
verse the process. Instead of a light, set up a 
Dhoto-electric cell in front of the film. As the 
alternately dark and light bands recorded by 
the voice: front of the cll, they would 
‘cause oscillations in the current pasting through 
the cell. Pick up that current, amplify it, run 
it into a loud speaker, and you would hear the 
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‘Bin spent cal fc tne) toric 
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A definite 


1m for getting ahead 
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ly will be found on page 
four of this issue. 
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The Man Who Made 
Radio Talk 


(Continued from page 138) 


parent of the talkies, was bora, and to its pro- 
| Scion and perection be hes devoted al 
| experimental effort for the last eight years, 
{tal now the talkies have come into thet own 
| Sa heh ara in Haat Forth 
Streets rashed to produce apparatus for ak 
‘and reprrdacing talking ins fast enon 
ep ie dena 


re vou going to do next?” Taske. 
“Tine no dctnfte plans ahead he replied 
“Lam interested in what we are doing bere, 


and in what others are doing in the radio fe 
T'have beea watching’ the experiments with 


‘THINK within two or three years we shall 
sce television oo a small seale being 

broadcast and received quite generally,” he 

said. “It will be 

have it on 

‘comparatively 

‘available. ‘The la 


Tt would be m 
telew 
ity, for that reason. 
‘ites, and radio must be brought to them. 0 
Tam skeptical about anything beyond small- 
sized images now being successfully shown by 
television 
What are the other tendencies in radio?” 
“T think itis going to be wore and more use 
that of communica. 
“Phe facsimile method 
‘of transmitting messages is slowly but surely 
ning into use. When the public wakes up to 
ite advantages it may supersede all present 
telegraphic methods 


meters of so, for coxumunicat ly 
ia Gh apg west a er longer and longer 
waves an re power at the trans- 
working in the other 

direction. Marconi has got surprising results, 
‘and improvements are going on constantly. I 
think we shall scon see newspapers, for ex- 
using short-wave point-to-point wire 


leat for transmitting tot only néws and pic 
{tures but facsimile advertisements and the lke. 


“A CHAIN of newspapers might transmit 
whole pages of news in facsimile to 
the ofices in the chain, ann I believe somethit 
that is being cons 
Beyond that I wos 


mark on Lee De Forest 


and while be bas 
southfal diieace 
“tls, eatle, modes, and unassuming 
Hic bes 0 dit me's pets in the berets 
‘hich ‘have’ been ‘bestowed upon. hime 
Eliott Crewoo metal of the Brnkln: ina 
tite, the degree of Doctor of Stsence fos hi 
tnt mater the gold medal of the Institute of 
Rtadio Engincers; ant dozen others Ove of 
the thing he bs done with the wenth which 
hs come to hi fo his favestions i oe 
tabla at Yale the De Foret radio. ery, 
fontaining everything published im any Ta 
fing the cae ofr othe Be Fer 
St Vecture course given bx the foremost nen 
inthe legit ot of them a your 

And thin that porhape hat hae De For 
cet i oat proud of fea ile booklet ase hy 
Yale University te which his own aime Se 
coupled with that of another famous Ye 
Eraduate, Dr. Samuel FB Morse, inventor 
haat akgaet 
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of Flight 


(Contined 


copyist had been aloft more than half an hour. 
‘The same day Orville gave Lieut FP. Lahn 
rerale short passenger tip 
Sad wan warmly coptulte by Sear ot 
War Wright, Geach andthe oil 
‘While tearplane plots abroad Yogzed them: 


selves in fancy fying garb, the invcator slled 
in his business suit, cap, and low 


gel ge ra 


ima five feet lelt- Moreover, the front rake 
der was now defect 


ime twenty feet more!” 
agonized b 


Oh: 
tn a deo he 
cr died ‘within s few hous, 


oe he rays ad ni 
fete ‘throw four day and nights 
af torment, the inventor was soothed im the 
military hospital by the preseoce of his sister 
Katharie. His fist words as he lay stricken 
on the rand had ee 

iy sister Um al right.” 

Four tyr flee the, eet Wilbur in 
Errand ty-sormngten nd coke wap 
hour and thirty-one minutes, and as 
from the plane remarked: 

"This will cheee Orville up a bit 

Te did Indeed Tt calmed the torments and 

the first sleep in ninety-aix" hours 
feat across the ocean was triumphant 
the world that the disaster at Ft. 


moaned his 


brother by cabling home several thousand d 
lars, ‘The cash was badly needed, what with a 
mortgaged home, a father retired from the 
‘tive ministry, all savings spent, and the hope 
Spat fos Cale Sam ideal pon 


YVEBUR. preparing to fy at Le Mane that 
‘summer, was his own chief mechanic and 
cook Te was ied that he put ball bear= 
foes on bis peopel shafts. He relied deny 


{Be ce he could not mak them i 
‘would pot trast the job to anyone, be would try 
iret along without hin etre His er 
‘deed packing exte within bis shed 

iingar and the foriture comited ofa cot 8 
sa stad, and cap tol, He made hie 
of ose 


‘oil stove. 


but his “face lighted up and fushed with pleas- 


Gren whee, dhece and. ntcligent callers 
Pine reach ted by the 

fore taoeng Wasken sal apa 
Ii sustare personality eke he Saath, 
troided women, abstained front tobacr wine 
vaio hin ona meer Knight. ‘The par 
Fe on _ 

Snts, viewing Wilbur and his craft with awe, 
tbede pilgrimages to Le Mans as hough was 


fs shrine. Hawkers on the streets of Pais sold 
innumerable pheture (Contimed ox por 137) 
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The Real Fathers 
| of Flight 


(Continued from ae 138) 


vettes of the American, 

Including portrayals of him as a Billikin in 
flight. ‘Today 2 monument stands at 
Le Mans, 

| “At ‘Aavours field oo December 31. Wilbur 

| broke another recor, making seventy-seven 

} 


post canis and st 


miles in two hours and twenty minutes, which 
‘brought him the #4,000 Michelin prise and 


trophy. Austere and tacitura as he was to the 


ahead na couple ofthe et 
that Dayton could sappy, and 
Trill to her wandrube in Paris. 


AU, a winter resort in southern France, be- 
‘came the scene of the Wrights’ activities 


| and the focus ofall continental eyes. The town 


fave the pioneers Gell, hangar, and free 
{tunrtersin'a hotel with a French thet thrown 
in. Somehow the brothers did not take tothe 
chef's delicate art and soon retired to rough it 
‘comfortably atthe fl lewving Katharine at 
the hotel. Orvll's health improved se that he 
‘oul help his brother while still unable to ly 
himself. "His courage ‘was uoshaken by” bis 


teacher at Pa 
in pilotage of 
le to persons designated. bythe 
reoch Wright company. ‘There were i text 
hooks onthe subject, mone of the modern 
claborate devices now sed in ground school to 
teat the pupil's senses, scram es 
| sive him safe practire. Pr mp 
hanged few remarks, then rose in the 
tak chance. Yet one was hurtin 
| the three dasen teaching tripe The howe of 
being the world's frst Hers taught bythe 
Wes Ls was shared by Count Chie de Lam 
bert, Paul Tissandier, and Captain Girandville 
of the French army. "The bruthers considered 
‘de Lambert their bestfriend abroad ant were 
‘elighted by the favors of is, sl-yearald 
laughter who. termed Wilbur 
Wright” and Orville "Best Orville: 


sty on any week day. ‘The king 
changed his schedule to suit while the populace 
Bret out the 


ae 


Hi 


F| 
3 
= 


1s 


CeCoType}-71- 


© 
Te tremendous and 
constantly growing demand for 
CeCo J-71 and J-71-A Power 
Tubes is due to two things— 
first, their capacity for han- 
dling greater undistorted yol- 
ume, and second, making 
possiblean unusuallyexcellent 
tone quality under full load, 

clear to the end of their 

long life. 
Inquire today about the interest- 


ing possibilities afforded by 
| the sett mown ‘LoCo sabes 


Rad: 
EG richer 


Eastern time (7:30 Central time) over 
the Columbia Broadcasting chain. 
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+ + + and his message begins. He collects 
ino commissions... has no expense ac- 
count yet works unceaingly, delivering 

‘message re ion to 
everyone within earshot. Without his ef- 
fortless activity the set manufacturer's 
days are numbered, for the public will ae- 
‘cept no tubstitute for Tone Fidelity. 

Tc is significant that the manufacturers, 
of the world’s finest radio receivers almost 
sol eli are sla ere 
power si formers to 
‘carry this message of tonal purity into 
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of Flight 


in aviation. Afterwand the Wrights had lunch 
with the king at a hotel. Leaving town next 
Totning, the Spanish ruler went out « 
{oshake hands with Orville and Kathar 
to salute ber with raised bat. 

“The airplane was launched at this time by a 
derrick weight, which had to be hauled to the 
top by a rope before each fight. There was 
Kren competition among the high nest 
of Europe, assembled at Pau, for the hone of 
Dalling om the rope. Those who were not 
allowest to heave felt it a privilege just to put 
their hands on the rope.” Among those who 
ttticipated in the ‘hauling ‘ceremoas were 
Arthur Balfour, who had been Prime M 
of England, Lord Northeliffe, and the Duke of 
Manchester. ‘Half «dozen years before at 
iy Hawk, the inventors had paid aman 
1.25 per day for eserting his mauscle on the 
virgin fer 


SOME of the worshipful notables envied the 
job of the Wright mechanic at Pau who 
solemnly prepared the plane for exch ascent by 
walking up to it from behind and giving the 
thi a brisk wiggle. Tt was agreed that the 
essential det being a 

ot have beet monopalized 


3. now to he Full 
“The silent Awserican smiled at his friend's 
wife and deftiy tucked hee into the seat. As 
the plane exme back to earth she was speech- 
leu with delight 

Wilbur nest treated his sister to her first 
jaunt in the sky. Despite all her familiarity 
‘with the machine, going back to the days when 
twas just a dream subject debated by hee 
Lbrothers in the howve living roona, she had the 
Uthrlling emotions of novice undergoing a 
fnuaevelous adventure. “A little dazed sod be- 
‘tildered when the roaring eraft left the earth, 
she was feutles because Wilbur was beside he. 


1T NEWS that the 
A coming, « host of his loyal subjects e- 
singed the Wrights with letters, wires, phone 
‘ills and personal visits. There were hundreds 
‘of messages from baronets, noble lords, belted 
‘earl, and wther personages of the frst rank. 
Many-of these had no desire to hazand their 
tuecks by a trip aloft. They: merely’ reganted 

spe as a social elevator and wished 1 


ng of England was 


the ai 
hoe accorded their proper places in the royal 
picture 

‘King Edward VII arrives on March 17. The 
inventors and ther sister were presented 


at the field.” Katharine shook hands with I 
Majesty, who spoke pleasantly. He was a 
‘stout igure with a pointed white beard, pass- 
ing into age and weariness. ‘The brothers ex- 
plained their vehicle to the king, who listened 
Irith courtesy but did not seem to have much 
interest in mechanical detail 

Wilbur made = flight in the royal presence 
and on landing said to his sister: 

“Sterchens, don't you want to climb in? 

Katharine replied’ she couldn't hecauise of 
her large at, whereupon Orville, grin 
stepped forward with ‘cap and veil as pre- 


arranged with his brother. "Thus the delighted 
Katharine had her second and most gorgeous 
flight before His Britannic Maj 


iy and over 
the coun- 
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COMPLETE 
Lo 


of the magic car floating toward the snow- 
tapped eeountains soon forgot the lemer spe 
tach: A tan wo mastered th 
lke at his paswenger, playmate of cl 

and woman he loved best, and nodded mean- 
ingly toward the sparkling Pyrenees as though 
torngree that life had heen perfected and the 
Inst goal attained 


Prag tate 
Ang Light Socket 


‘Their hotel boasted of “central heating,” 
which the rooms were a bit chilly, and 


cottage near the flving feld, Wilbur messed 

Frequently with Ttalian officers and reported to 

his Yotks that he had made a record by devour 

“forty-seven miles of macaroni.” 

"The elder brother had arrived in Rome some 

| days before Orville and Katharine, and was to 
be presented immediately to the king of Italy 

hy the American ambassador. 
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Greated than 
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three of them to the king at the presenta- 


Assuming that obcisances rather than triple Tonnies proeed rorale 
neckties were required, Wilbur started to per | conars Ravina Fiona se 
or Enimanuel at the palace.” | Couche Thewansotrtpiator POS 


Ameria tilted once. He 

vas halfway onthe second bord when, the 

Tort litte’ wwnarchpushe him cheerfully 

into a chair and, taking » seat himself began 

tain itn ny eng aestne td 
printed comments 
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pet 

Regardless ofthe nature of your uilicy 
‘or maintenance paint job—plug-in the 


“Agitator Type Buber auc SPRAYET ae 
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atrols i, always at fll presvute an a 
fish When norspeayng, steam of 
{s'blowa ehrougi tie eid, charming i 
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Mr. McMahon's story of Wilbur and 
Orville Wright will be concluded in next 
month's issue, in one of the most 
absorbing chapters of all, 


rst after the Wrights 


OBSCURE Frenchman and an almost 
JX aheantof Dane are given leading p 
in 5 Ha of the work's ttn "Bat avin 
recently com 
. Tieanch of the 
partment of Commerce. After Wilbur and 
| Orville Wright, numbers one and two, respex 
| tively. on the list, come “'T. Vuia, France”, 
| thin, ‘and “Ellehaimmer, Denmark,” 
Despite the credit generally given the Hrs 
xilian aviator SantorDumont as the first to 
low the Wrights, actually the frst was the 
Frenchman Vale, sccording to Maj. Ei 
Jones, of the Aeronautics Branch. Re 
hhas examined show that Vuia made a short 
flight of about forty feet at Sartrouville, France 
fon March 18, 1900, in a miniature tractor 


| with » crash on July 5, 1907. 
‘At Holm, Denmark, on Sept. 12, 1906, 
J.C. HL Elichammer made his frst cautious 
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igh. Seal up the eracks with 
tt Plastic Wood White 
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hard Hat white). Not only for bath- 
room cracks, but for gouged or broken 
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Invaluable. Tris an inexpensive, practical, 
houschold repair product that often save 
many dollars and anyone can use. It 
handles like putty, hardens into wood, is 
waterproof and grease-proof, and takes 
paint, lacquer or varnish perfectly. 
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For iat ones Mastic Woo ofthe ute 
rast value in the Speing Fitting-Out. Te noe 
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portant repaicr. In orer thar Plastic Wood 
nay be used most efficiently in boat work we 
have prepared a special 24 page booklet "For 
Boat “Repair and. Construction” that. will 
aladly be'sene free on request. 
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I Am Learning to 
Be a Flyer 
(Contin om mec 


Nery crisply came Jonlanoft's voice: “We 
will have to land. This motor is bad. Release 
the controls entirely.” 1 did so. I looked 
down. On one side of us were thick woods. On 
the other was a thick tangle of roads and 
houses. Between was « long, rectangular feld 
spattered again. I knew that we 
to make a forced landing. How 
hhad T read that bead! 
FAULTY MOTOIE FORCES FLYERS 
D 

But T was not nervous. 1 had confidence in 
Jordanoff. In war and peace, be had flown 
3,000 hours 

His head was moving rapidly from side to 
side. Suddenly the nose went down and the 
right wings pointed at the ground. ‘The ground 
‘Game rushing up to meet us. We straightened. 
‘Then the let wings went down and again the 
‘ground came rushing up to meet us. Again we 
stmuightened. 


‘gentle bump—a perfect three- 
point landing! [A three-point landing is one in 
which both tires and tail skid touch the ground 

taneous.) We costed toa stop. 
ordanlf turned around, smiling. 1 asked: 
sass that ide iy landing 

“Yes. Tt was necessary. Even 
itreled kal seough vous te piss ay od 
was wrong. Whenever possible, you always 
takeoff ate land into the wind. Because of 
shape of this Geld we had to land across the 
wind. Ifthe wind had been strong enough, we 
might have washed out our landing gear. Did 
‘you notice this field when the motor began to 
putter?” 

T had not. Tn fact, 90 far, while in the ai 
the ground had been 's meaningless confusion, 
Thad fixed my eyes on the radiator and 
watched the wings out of the corners, to see 
that T'was flying with the orion where it 
belonged and that the wings were level. Only 
when necessary had 1 torn my eyes from the 

ind wings ta look down at the landimar 


student 
become | 
]ORDANOFP continued: “Tt isn’t pleasant 
tobe forced down by a bad metor, wat this 


‘will teach you an important lesson.” Always 
Ihave your eye on a possible landing field. 
When’ that motor began missing, we were 
above this field. “We could have flown on and 
taken chance of fading another Geld, But you 
must never do that. ight not be an- 


Swe ning moter mery 
means elle water ta the sarberter, tic 
nay run through in a few seconds. Hut it may 


‘Jour motor dies, you can land._ If it stops sput- 
tering and settles down to work again, you can 
fly.on. It pays to be careful 


Taye te the fing at thee of pe 
Ey cieet heb 


that he is not to 


The flies, the safer he isin 
heals Dot ptt into your bend that, after 


27°F hea hat beloved beard 


it at least a dozen (Cuntinwed on poze 140) 
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How to Work with 
Tools and Wood 


This book explains in a simple, 
straightforward manner all the proc: 
esses of working with tools and wood. 
It tales all the mystery out of using 


tools and enables spend many inter 
cones oars in ‘your home 


Alldetails are clearly explained. 
Price $1.00 
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times before, from a dozen diferent pilots and 
students. 

Jonlanolf continued: “Charlie Collyer used 
toy: "Be yellow ani lst long Twas ooking 
ata recent Department of Commerce 
‘covering six mouths of airplane sccdenta, 
More than forty percent were due to errors by 
pilots. Every one of those accidents might 

Wve been prevented if the pilot had exercised 
greater care. Most students think it is a dis- 
Brace if they don’t solo before their tenth hour 
of instruction. That attitude is foolish and | 
dangerous. 

‘A few days previously, I had heart Charles 
Gaver, the school manager, saying to a man 
who was making inquiries about courses: 


“T wish all lying schools would discontinue | 


-hour course. It appeals to people be- 
‘cause itis cheap. But it's too short. It gives 
stutlent one of two solos. He goo 
ing he can fly anything. He is a 
‘menace to himself and everybody’ else.” 


| HD ¥§amd Jordans comments were brought 
home forcibly to mea few dayslater when 
Martin Van Voorhis, one of the students, was 
| keilled—the first student fatality’ of the 3,000 
| who have gone through Curtiss. No expert 
aw the accident, but it is presumed that 
‘an’” was flying at 2,000 or 3,000 feet, got 
to tail spin, and eoald not get himself» 


Tt would be unfair to say that Van die be- 
cause he solon! too soon. Noone knows of ever 
will know. ut pilots with whom I talked all 

w from that ‘accident the same moral: A 
Student should not be too anxious to solo. 
"he yellow and last long.” Some pilots go x0 
far a2 to aay that & stulent would profitably 
fly with his instructor twenty-five hours or 
even longer before he soloed. But many 
students eannot aiford to do that. ‘There is, 
‘on the other hand, « strong argument in favor 
| of early soloing: Tt makes the student self- 

reliant, and gives him self-confidence. 


depend too much on hi fein 
sore mere init re 
{ellowed bya period of instruction 
tore eolos aie tore instracti 
| Sip Kor pa tasteoessn aed 
Everyone, however, 8 
rule: The longer you By, the safer you are 
“Tie morning that dndanof and T'made a 
forced landing in the rectangular fel! seems 
long ago.” But I have tot forgotten tht it 
took hm a half hour to adjust the motoe tht 
tomebry less careful had checked out a8 0.K: 
We took off and few back to Curtis Fic 
The lewon was over” And I had several more 
ites tg ot down under the notation, 


flying, then 
Hying—as 


OAR of the motor, the 
blast of wind on your 
cheek—can’t you imagine 
yourself in the cockpit 
with Larry Brent, touch~ 


ing the stick with yourfin~ 
ger tips, learning to fly? 

‘Next month you'll ride 
with him again, and you'll 
thrill at his own vivid 
story of adventures in 


breaking into aviation. 
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&— By means of a marvelous kind of home study training 
D) sponsored by the Radio Cor of America, 
Ny hundreds of ambi wre today en- 


independence in work 
that is thrilling. 
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TPCT ER Wieeven len: | Prepare el 
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aotine we eae 


Only ai bows or so a day is all 
| younced. The’ Big League” training 
Pa prepares you for success in all phases 
es Eira ofradio.-. manufacturing, servicing, selling, 
my ship and shore broadcasting, television, photo- 

rams, radio equipment. Our graduates are 


i in big demand everywhere . . . because they are 
Be ‘ posted right up to the minute in everything in 2 
AGUNTH. 415 day od New Bl “igi! | radio, Radio's progress each year is measured by FREE! > 
Fi ihe fae! | the accomplishment of the great engineers at 

Ear ree eas | work in the research laboratories of the Radio Mail the 

He cae oe, et | Co ration of Americs. This worldwide organ, Coupon Now 

ization sets the standard for the industry..-and For Thi 
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you of complete satisfaction upon completion of Se 
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iii bat fess Big ae aoe | refunded. fustitute of America, 
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Comfort Behind Brick Walls 
(Continued from pa 75) 
toad ofthe shingles or siding a four-inch brick | 


wall is built. ‘The bricks are held to the wall 


Chis brick veneer construction has the good | 
uate of «wooden house but with » perma 
ent outside 


wall. ‘The sketch shor 
of bonding, where a metal bousling clip is em- 
bedded in’ the mortar joints. The tile also 
comes in, special shapes to allow interlocking 
With the brickwork for a more enmplete bond= 
ing. However, the cost of this brick veneer on 
hholiow tile is considerably more than that of 
the other walls described. 


ing 
variations iw expense for different meth of 
Irick constriction can be express in geseral 
ayy Te idl eto ally woul be 
the cheapest form of brick wall. The fourinch 
brid weer oursnch wood au oul 
Drbably run about ten percent higher ia ost 
Ine the eight-inch wld wal fared with one: 
iy-tworine stripy, in imo’ secions of the 
Mt be. abet twelve percent 

Trice vener on hallow 


{ile would run ns high a thi 
‘That is, where «certain length 
wall boilt in he “ileal” method woul cost 
41,000," the same area of wall. ia fourinch 
veneer on studs would be $1,100, the sali | 
ightinch wall with uring! would be about 
'8:120, and ‘the veneer on hollow tle would be 
abut 81,300, "Thiewe figures are base oo, the 
‘sumption that the same quality of beick i | 
te in each ease, 
I'be seen that Mr, Bentley has use 
wethods of construction, which have 


nd height of | 


where the 
Ue the ita” 


What Do You Want to 
Know About Building? | 


ORE articles on building, 

in which expects will | | 
lencribe rn. economical 
methods of construction, will | 
appear in coming issues of 
Porutan Science MoNTHLy. | 


Besides the Information in 
these articles, readers cam ob 
tain free advice on questions 
relating to building materials 
‘nd equipment from the Pop 
ilar Seience Institute Building 
Service. 
sesuicmenting this serves 

lets ‘are E 
The first, a twenty-four-page 
treatise "on “Insulation in| 
Building “Construction, is 
ow available, at tweniy-tve 
conte a copy. Address Popular 
Science! Institute Burtding 
Service, 250 Fourth Avenue, 
New York, N.Y. | 
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HILE you are dreaming of making money . . . enjoying 
life... why not train your talent for drawing? A 
fortune may be at your finger tips if you train them 
now. Many people do not realize they have artistic 
ability. Through art, you may find the way to a famous 
name and a large income. 

Artists are paid more today than ever before. Since the war, 
rates for art work haye increased tremendously. Advertisers and 
publishers are paying millions of dollars annually to those who 
are trained in Modern Art, 

‘Think of the money paid to artists for the illustrations in this 
magazine alone. Hundreds of successful students of the Feder 
School of Illustrating are now making from $2500 to $6000 a year 
and some are making even larger incomes. 

More than fifty famous artists... earning big money them 
selves . . . have contributed their drawing secrets to the Feder: 


Course. These successful ones know the way to make money 
urse teaches you their methods of 


through art. The Federal Ci 
Ilustrating, Cartooning, Lettering, Poster Design: 
Card Mlustrating, ete. Through this course you ean 
during your spare time. 


. Window 
arn at home 


TEST YOUR TALENT—FREE 

Why be content with a small income at routine work when a 
training offers such possibilities? Write your name, age and 
address on the coupon and get the Free Book, “A Road to Bigger 
Things” illustrated below. It gives details about how famous 
artists of today started their carcers and shows examples of our 
students drawings. With it, you will receive our Free Vocational 
Art Test. Clip and sign this cou it may be the beginning 
of an art career which will enable you to clip bond coupons and 
sign big checks later. 


FEDERAL SCHOOL 
5149 Federal Schools Building 


OF ILLUSTRATING 


Minneapolis, Minnesota 


Federal School of Hlustrating, 
S109 Federal Schools Building, 
Minneapolis, Minnesota. 
Please send me free book “A Road To Rigger Things” an 
Standard Art Test. a seca 


us 
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Putting Lightning to Work 
(Continued from page 19) 
Does lightning prefer some trees to others— forked lightning ash that divided into five 
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re 
1st dangerous to be ot ina thundertor? 
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Pro are killed by ghtning—seme ve un 
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theleght that woul ether make t's ped 
tare It even tiki the uree troand it The 
Westorth Bulling, for couple, 
Isto it and protects surending Buildings f 
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Tike, the Puliter 
ata ts "ome: 


Ox E man claims that lightning rods “draw 
ightning another that they prevent iby 

the electricity that & accumulating 
GribeirsWhich nigh? The teri that 
Both are correct. Some ashes 


Buide. 
‘One type of lightning bolt, however, does not 
seem to follow any’ of the known laws of elec- 
ticity, and strikes where it will-lightning red 
htning ral. Dr. NE. Dorsey, of the 
nal Research Coueil suggests tray be 
ardor of lets whic, woke those of a 
ie spark, actually possess momentum ai 
number at they erash earthward— 


din mystery 


HAT lightning 
from the earth 
the startling fact disclosed 
* Boye British physi, who mic 
rte in poterphing «ash st Tose 
SCY witha camers of his own 
Falcom 1 around the word th te 
twentyraic years waiting for'a chance to get 
Jan tat piste: Other photographs hae ee 
vealed ‘hatte ses path of Hight 
5 rare that only about hundred cass of it 
parecer the et etary al 
tag Call vecenthy many exports dem 
aston raster iin leo ‘ot 
fre vorassonally appear ia the ait dri 
{intestate They Mot et 
Tato wiadseen or down chisioeyn, and 
Sak Gooaiees 1S eal aint rnd 
tothe ori oO tie elds i's 
ces Picwacmamiste tice. 
lighting upon human beings and burning 
then. Pood cally nve been dit 
‘men. Recently, however, 
to show ball 


sh 


parts, each of which terminated in what seemed 

to be a luminous ball 
Mesvhile'a British chemist, E. Kilburn 
theary af 


Tharged ‘with electricity, 
hee pointe out "that wl 
ning strikes through the air it fixes" or 
ire ese more han 10 tos of 
nitrogen each year. In the mudden expansion of 
Tint follows ightning bolt conditions are 
favorable to the production of 
want of the gus chilled in concen 
trated and probably quid form. 


F THE gas were “rolled up into a ball’ by 
the lightning flash it would gravitate slow. 
Iytocarth, ly the way ubservers 


‘material, which 
Enyetck ova ee-wgbocw Get roche of 
‘e0s will explode. A violent chemical reaction, 
ilar to that of an explosive, occurs. 
sakes, mysterious than bal Tigh 
yy known a 


dete ai 
toate our venta Gh 

res played about the summit af Pike 
Beak at night So briliant were they that the 


were believed tobe signals of « party of strand 
SEmountan climbers Th “ava "w 
‘heat ibe suman lociag for bums Taegr, 
‘but could find - Xs 


Evidently this was 


display of St. Elmo's 
fire, familiar to sailors: “ts 


Wissed upward from 
lop a tower, reaching a height of sx 
incest “i server An, anki, 
the strange electric fre, but he ex 


epee 
inte at tne 


they faded out and disappeared 

‘Observers strolling along the sand of beaches 
‘ceasionally come upon rootlike tubes of glassy 
substance, often projecting an inch oF two 
above the surface. Dug up, they usually are 
fe several feet long, with branches and twists. 
‘They are the result af a direct stroke of Tight- 
ning. " Tremendous electric currents generate 
the enormous heat required to fuse wet sand 

to. solid glass, in the form of long hollow 
tubes.” Remarkable specimens of these *'ful- 
gurites” are now in museums. 
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“What of the migratory urge itself?” 1 a = 
Mr. Nichols. "How i that explained?” | ae 
“The explanation most commonly accepted 
i that the sifting Ted sup is ‘the bass of 
the birds’ seasonal movements, Another 
cory ‘ascribes the, migration “impuloe to 
changes ia ture, the binds passing 
‘Sut fo eaape d 
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Do Birds Fly by Radio 
Compass? 
(Contin rom poe 


cold of winter as soon as the cooler air of 
‘autumn gives them warning, and, of course, 


| returning again when milder weather sets in 


diam geese seem to offer 
Tt bias been observed 
rival at each. stop-over 
point on their journey is timed by the temn- 

ture at that point. 
en we have’ the theory th 
naturally 

leave that where light is curtailed, follow- 
ing the sun.” Still uther theories ex 

me of Ul 

‘of flight in which the bird rejoices, and a the 
result of certain glandular activit 

“Bat all of them,” Mr. Nichols continued, 
“leave many curious phases of bird life un 
explained. For instance, why does the Arctic 
tern, whether it originated in the north or 
south, make a weary 22,000-mile round trip 
to spend its life in the perpetual daylight af 
the subpolar regions? "And why does the 9 
low wagtail of Alaska fly to the Orient 
spend toe winter months along the cou 
China? “Why do six diferent. species of b 
Drea! north of the Aretic Circle an 
i at the southern tip 


theory?" 


be replied, “that the struggle 


asked Mr. 


“1 helieve, 
for existence has much to do with migratory 
hind habits 


Migration begins only when a 
increased! to a point where it is 
ange. AU first birds wandered 
inuiscriminately. Some succeeded in return: 
ing occasionally to the original home, perhaps 
from only a short distance. With this homing 

re established, the distance between 


“A recent example illustrates what T mean 
The irrgated lands inthe West have 
the fobotinks have extended 
Tange a thownd miles beyond, the 
Mimissipt Valley regions that once marked 
the wortvard lindts of Une ranges Yet exch 
{all intend of heading. directly south, these 
binds fy a thovsnad ‘ile enstra 
on theis migration from the old opot. 
“This theory doe mit, of cnurse, explain 
the principles that have controled the migra: 
Uonlhabit’ ‘The truth i that the entire matter 
of migration isso complex that no one single 
factor can be given as the absolute cause 
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ee te ee oe ce 
Br bedere eal tine te Sea 
Segre 
TET ee awed wteatit Lin 
naeus, the founder of modern botany, actually 
Egg thn engage! tong be 
erie 
St the ner hese hea 
ote ‘Cetin se 
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Do Birds Fly by Radio 
Compass? 


Its still a mystery where the chimney swifts 
the winter. Great 
ir mummher increas 
ing as they go, ‘They reach the Gulf of Mexico 
fand disappear? A plausible theory is that they 
rate to South America, as do other 
‘because of their 


Wf Armies of brighter colored birds. 

A great aid in learning the habits of migra 

its has been that of banding therm. ‘This 

1 migratory bird, clamp- 

h is serially. umbered for 

upon its left. leg. and thea 

The United States io. 

keeps records of banded birds 
their movements 


Patented 


Just A Twist Of The Wrist 


Banishes Old Style Can Openers to the Scrap Heap 


sperated by volunteer st 
lore under permits of the Department of 
Agriculture more than 430,000 birds 
of 251 different species have been banded. 


THE trapping methods used at present, Me. 

hole tald” me, were developed by 
8. Prentiss Baldwin, of Cleveland, Ohio, who | preps 
is president “of the Toland. Bind-Banding | HL" 
Association. The wire cage teup he invented 


‘does not injure the bind and is most valuable | ¥ Generous Free Test Offer 
ie mace seems | Boom ate AIL Toaak york to do Ue to, 


Ineeause it pert 


ik 8 few 


logy and his two big sta 
are veritable bind de- 
Among other strange facts 
‘established that birds have 


set up house- 
ios your 
“tnat the neighborhood is no Tanger ort is [asi 
enough for thevn and, shortly after they have oy. ea 


Tearned to fly. move to, another sect ir iin ‘tn nr 


epee SaaS eee | 


divorce each other 
But despite fhe great vol Ss 
gained in feceut years most of the pusie t | Electrical = * 
Find migration remain solved. Some day, | J Siar i Tum eat cial 
oubt. scence will penetrate the veil that Engineering == 
tow shrouds the mage of these long serial : 
trek ‘Then we shall realy know whether bine 
ee ove guided by miniature cerebral 
shauna” or whatha they re, por 
Mite austere of sont. treage ST: 
al art that enables them ‘to st Serene 
tite course according tothe tun by day and 
tovread the stars by night. 


“Average Inventor” Begins AGENTS 500% PROFIT, GRE START VOU IN BusiNERE 


His Work at 25 GENUINE GOLD LEAF LETTERS | “Niel at ence yout ire catalog abot 
[A PROFESSOR at the University of Mic Guaranteed to never tarsi, Anyone can| Crepe Rect a nga 
fon bas dlicovered: the “average inven in Std Tare pont raul PA ame 


tor "and tells us how long he works ot an fe smallest day 428700" HLL, Ree mae 


ail hled a tree Spee ac 
Seca Mee EEE $1000 2 Month Profits Possible] 
picked at random from Patent Office records, » 

Ee ee a area eave *| Wanta Steady Gov't Job? 


he - heniborenets| $158 TO $225 MONTH 


“This “average: 
tag" at the age of 25. He ix 3 MAIL COUPON BEFORE YOU LOSE tr 


vet 


is bitten by the 
‘51 before he applies for his frst patent. He 
keeps on inventing things for sisteen. years. 
He spends on the average, one year, ight 
‘months and three days on each invention. In 
felura for his work, he averages 847.25 a week 
But the thrill of creation and the solving of 
thers, give the 3 
Tiventor the real reward for his labors ame 


DRAFTING 


Learn at Home 


Daarnixa ix one of the best professions a 
young man can choose because it pays gvod 
Salaries and it is the stepping stone to even 
better pos 
mechanic 


‘There fs no easier way to learn Drafting 
than through the home-study courses of the 
Imernational Correspondence Schools. The 
pract shown by 
the success of I. C, 8, students and also by 
the fact that employers are constantly writ 
ing us for trained men, We receive more 
calls for I. C. 8. draftsmen than for gradu- 
ates of any other course, 

, E. King way poorly pal clerk” when be ene 
tulle fot the T,'C. S Dealing Course By eu, 
Fn, and renga ‘became Chief Dealt: 

Steel Furniture Company, of Syrae 
raring more dy tn he we 


American sd Company and increased is 

lary 300¢%-—alo a a real of TC. 5 Trallog, 
‘her 0 deat tht Dralting fey x val epee 

tasty to a 

Incite 

well gay se 

Te. 


Interested. 


INTERNATIONAL. CORRESPONDENCE 86H 


stot Mtl Pers eatin 
eos 


ine & Dutening 


ber pas 
Born 
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oo 
| Eyes That Never Sleep 
(Canta rom pane) 


Seok, and a ping other ever tees 
fore it wil operate machinery, however, 
the fecle electric carent of the eye has to be 
ftoplied mulions of Unes. Just su man, b 
pressing button, cam set of blast that will 
tnove a mountain, 20 the eye's infinitesimal 
power will operate sensitive lectric relays that 
oni i ilonfld 

Cie he nt raha of Ye rags 
is the 


nowles grid-glow tube,” a vacuum 


tube filled with neon gas that burns with a 


eda ef'e ty pore” can 


Operate it. 
‘few months ayo an automobile salesroom, 


slightest touch, as 
in the showroom rolled up an inclined runway 
fas if some unseen hand were moving it, 
‘Crowds that gathered to watch the demon- 
stration blocked trafic 


ITE secret ofthe tick ay in 
U us piece of tinfail pasted on the inside 
‘indo, from which lls wire to & Knowles 
prid-glow t ly placing a finger on tl 
outside of the window opposite the foil was 
sufficient to disturb the electric charge of the 
ube and to start it working. Its power, 
plified ten times, ran an 


‘motor in the ear 
Even professional magicians are fooled by 
these masters of 


the scientific wonder. When. 


is equi 
ing black boxes, and a pack of cards. 
“Choose a card,” be invited, “and remem. 


faagiian select the ‘card be 
wt chibs. "Now," be continued, “ put 
tnd ‘over this black bor and ace what 
pens.” The magician, did as dicted. 
His eyes opened wide in astonishment. From 
the ether bow ally rose a huge card upon 
‘hich were engraved three clube 
| “The foet war a member ofthe physics de- 
partment of Columbia University. Within tbe 
Fist black bow was a prid-glow tube that, at 
the approach of a hand had set in motion the 
tlecine machinery thet produced the phantom 
tard. You rongians right read up on your 
Science and learm a few new trick” waa the 
Cohumbéa man's comment. 


U 


bby making ft impouible to torn on the off 

less the pilot i it—thus avoiding n posible 
explosion. In tmost oil burners with ent 
filt Hights the safety lock is & thermostatic 
Tevice: operate by the flame’s hexts but sich 
 cevice requires several seconde to operate 
‘The electric device chicks off the all valve in- 


too, is that of the grid- 


stantly if the pilot flame goes out. Tts source 
‘Of power is the tiny current that the hot gases 
ot a Hamwe will conduct to the metal casing 
{rom a ire terminal in the middle of the flame. 
‘One manufacturer recently installed such 

a devi oa am annealing oven in bis Newark 

| NS thop. de" worked splendidly, except 
that ‘whenever anyone within two 
for three feet of the furnace the “robot 
ture off the oil! A Tew changes in the low 
{sical connections corrected. this ultra-sensi- 


"Aa inquisitive’ hand approaching the tube, 
or any tin fil strip connected to it, is sufficient 
to st fla slarzo—a fact that nis 
it as a burglar alarm in je shops, 
instance, where a strip of foil beneath a show- 
‘case would set off a siren if any night intruder 
placed hand om the ease. 


a) 


UL magic, 
low tube. twill safeguard an oil-burner | 
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To Patent Protection 
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| |MASON, FENWICK & LAWRENCE| 
PATENT LAWYERS 
600 F. St., N. W., Washington, D. C, 


Exth, over sisty yearn. | Send whatehen, 
pecteal Sod” Chen ventions areal a, 
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‘Trade-marks, Copyrights, Patent Litigation, 
Handbook with ifusteations, 100 mechanical 
movements. Sent free on request 

"ALBERT E. DIETERICH 


i Con. ae 
rama see ee tal sr OM 


[PATENTS 


‘Sond drawing ot sna for examination 


were eos rarer 


‘A definite program for getting ahead 
foancially Ril’ be found on page four 
of cis fosue. 
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‘My Patent Law 
Offices 


Protect Your Ideas 


Take the First Step Today—Action Counts 


Unile for these, 
Tissot 


Prompt, Careful, Effici: 


Tia lates, experonend 
From the 5. Pa 


Strict Secrecy Preserved—Write 
Me in Confidence 


Dharoed membre ot my 
me fully and frankly. Its probable that Tan help yw. Tlsghost 
RST clip the coupon and get my ee beck. ‘De THAT nicht 


CLARENCE A. O'BRIEN 
Registered Patent Attorney 
{8-G Security Savings and Commercial Bank Bld 
‘Wachington, D.C. 
on 
‘Suite 1106 Woolworth Blde., 
‘New York City, 


Clarence A. O’Brien 


erect neve oy tent te re rt 
Registered Patent Attorney See eras ere 
Meme of Bara ° 

ower Bat: Supreme Certo the United ates 


District 


ee reed ee 


RS case, $6 


if 
retsfertstenhol easter 
Sea 


Meyer Bosh Company, 
{acwe (or 28 years fn art nnd advert 
It nerviger thy over, 5,000 clients 

ah speaking wort, 
‘ffrn peactical instruction tn” these 
fre tect 


{Sell paid proferstons send fae tees 
Fook Sa CafAre(eecdor @) Advert 


Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 


| sixteen-mile-wide barrier of hills and rugged 
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A Bigger Ditch Than 
the Panama 
(Continued from pipe 25) 


operon 
rap plein feline 

clapeerernecnee. | 
‘Nicaragua will menace the masters of dredges 
separa el 
at ren beng ee Tien 
Paglbe manren ance | 
aire ene eran ria 
haope elgg 
poly pe Loerie 
See Tit eres 

os 

a <r 
oie eer rina he is 
rama arree hacen we 
Bs delet od he ie eal 
SS cen ere er 
pie gal arr 
=, 


‘TIVE routes have been 
With. ite option to build 

ps S. Government acquired, the 
Tight 'to erect'a naval station at the Gulf of 
Fonseca, on the Paciie. Ocean, where one 
Proposed anal route might terminate after 
Uravering Lake Nicaraguan and its connecting 
lake, Managua, seen just above it im the act 
companying map. ‘Two. olber routes, would 
cuts waterway from Lake Masagus directly 
‘westward to the sea. 

For twenty-five pears a heated controversy 
has raged between the advocates of the 
Nicaragua canal and its critics, and. always 
the dicusson has centered about volcanoes 
(On an inland in Lake Nicaragua tot ten tiles 
{rom the proposed canal route stands the ever 
tooking cone of Ometepe, which erupted four 
Sears ago. Ten miles sth of the lake's lower 
‘End, jut acros the border in Costa Tice, 
the grumbling volcan, Dro Towering eet 

‘northern, el fanaguas ‘Mt 
Memtombe threatens the northern Toate Wo 
the Gulf uf Fomera. Should anyone of these 
volcanoes wud teme, kent activ 
‘cities point out, 8 billin-dollar canal sight 
be put oat of busines in a few minutes, 


eighteen to 
ccompated with six to eight 


gua 
thiety 


ie would clip a day’ sailing time from New 
md about two dass 


the west coast 


arngun project and a. 180-aile ratoad 
itt Kamm two fai harbors alread 
aited undo railroad was tak 
Satire Panama route i abt forts 
ing: the Niearogus route, about 185 miles. 
"Fre are the fact, and iti wp to Uncle 
Sam to decide whether he i ging to tackle 
the bilion-deliay job. Engineers agree that 
frork started tommorrow. the canal would be 
Tealy for ships only by 1040. ‘By that time, 
Shsetvers ask will even an enlarged Panama 
anal sufce for increasing commerce? 


Research Two Miles High 
ARCH that is bound to advance avia- 


national Iaboratory. being built on Sprinx 
Peak, an 11,300-foot-high spur of the Jungfrau, 
‘one of the fallest mountains in the Swiss Alps. 
flere scientists will study the effects of rarefied 
air and of the sun's rays upon human beings, 
{as well as animals and plants, in high altitudes. 

Other researc will be comdocted at the 
unique institution, which is being established 
tunder the auspices of the International Educa- 
ton Board of the Rockefeller Foundation, 
the German Kaiser Wilhelm Institute, and 
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able invention. ‘his “Record of Invention” 
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‘of the U.S: Patent Office records 


Eccoant. We will make an exami 
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Stranded—Seven Miles Up! 


“Right then T gave up any idea of getting 
T headed for the nearest 

field, near Sexton, Ind., and landed.” 
According to his companion, Captain Stevens, 
itself, particularly in an altitude 
‘2 barn door,” wasa remark- 


gaging its ize, then made: 
{Swing tip and landed with fully two thirds of 
the field to spare. There the aviators took on a 
fresh gasoline supply. The trouble with the 
motor control, caused by the shrinking of 

Temedied itself in the 
warmer atmosphere, amd they returned to 
Dayton, none the worse for their harrowing 


"Tire photographs, when develope, proved 
striking vindication of Captain Stevens 
theory. Measuring them, it was posible to 
estimate the plane's height at the time with an 
faceuracy of one part in a thousand: and they 
tay eventually replace the barograp 


BATTLE Captain Strett fousht with 
Hamer on a previous fight stands out as 
another drains of sheer courage. le tod me 


ing before something went wfong 
line; anda geyser of oil spurted over the 
engine. Plumes of stoke shot out, and in a 
Second it was a tase of flames. 1 yrabbed a 
fire extinguisher, aud told Henriques to take 
the controls. “T'started climbing out on the 
lace, where I could play 
tae was 


that rugged country. 
‘mechanic refused to take to their parachutes 
fand Tet the machine crash. Instead, Streett 
{turned it around and headed back for 
fifteen miles 

“We dida’t 
Captain Street 

What a race with fire that must haye been! 
Hut when the plane swooped to, « landing, 
the oil had burned. away, bappily without 
Setting the tanks afte. “The only damage was 


{charred set of spark plug cables. 


‘Other adventures? I asked Captain Streett 


‘Once in 
France, during the war, I brought a plane down 
‘on a wet field and it nosed over with its tail 
‘Steaight up in ‘Then {cracked up again 
fone time at Wilmington, Delaware—I'd for- 
etn it 


TEA grt pane, comin to cath with you in 
ity had turned completely aver, pinning you 
beneath, would you forget the experience s0 


I, well,” said Captain Streett, “crawled 
Meinl of 2" 


Caplin Ste erent wn 
* Dal the coer sf one wing ped 
"hat was all 


‘All he would admit, at least. Not a word 
‘about the struggle with the controls to bring 
the crippled plane safely to earth. ‘ 
‘As a matter of fact, Captain Streett claims 
Ihehas been more seared on the ground than in 
the air. “My pet abomination,” he said, “is 


the speed manine who (Conia 6) 
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Stranded—Seven Miles Up! 
(Conn from a 18 

dives me from the fehl ia an automobile 
Forplesoom to thi that borane crane 
tinvel fate they like speed, That may’ be all 
Mpktinticale but weet side more an oene 
hth eld deer whe teen to Show si hs 
Siespeed ehh ola 


"Two things of interest T learned about the 
sirman’s code. “In the frst place,” Captain 
Street said, “if a pilot worrted about what 
‘might happen to hit in the air, he wouldn't 
fly. ‘There are too many unnerving things that 
‘might happen hut general pilot 
doesn’t worry, Tf pilot doesn’t feel competent 
{a-cope with any emergency, he has no 

in plane.” 


And the second 


Well boys, I just picked up 
for three new gray hairs But that's the end of 
it, Ofcourse, the pilot who says he's never heen 
scared ising. I've been seared so many times 
myself that I've lost count.” 


PTAIN STREETT never expected to be 


flyer. At eighteen or nineteen he wi 
University and 
spare-time ho 


of 8 pression, 
Tt appealed to young 


His father died, in 
the Workd War, 


“We young fellows saw other Americ 
sing to Prance to jin the Lafayette Bucndrile, 
brane of the Prench foreign leg 

S“BI"Thaw was over there: Raoul’ Lifberry 
Jud gone from Connecticut, Norman Prince 


tod Kit Hockwell from Com 

hat wet its I hod to be Aye 

he jlo Ud then, a8 a pre t 
athe 

al Corpo 

tiny muceus that ws later torhecome the Nir 


Bosto 


“ty mother didn't object. 


She seemed 


port News, and T made my first. solo 
fight "Oefober 1817 found me om my wa 


to'this country in 1019. ‘The following year 
the Alaskan expedition took ss 


first arial expedition from 
New York to Nome, Alaska. Landing Belds, 
in those days, were often transformed ‘corn: 
fields. Only as far as Ext, Pa. one of the four 
De Havilland that blazed the trail tothe 
‘Yokom bectine tuck in nud ao thick that even 
the horses attempting to_ pal 
Yet all four planes arrive ia Nome, 
in Bfty-three and. half fying hours 
ork, the elapsed time being forty 
days. And the return Journey to New York 
‘wa completed ina total fying time of only 112 
Ang nar, For this tip Captain Stet 
cere the Distinishel.Fiing ‘Crom Ho 
Some years af the oe of the 
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Stranded—Seven Miles Up! 
the Ait Service Tectcal School as stdest, 
fd woot foes Une to Seed Fiche SMe 
Glewers Micky. to ja the Fit Part 
Grom ie wi be ie eae aot 
‘Thence he went to Wright Fd Hlere, wile 
ie bes teen in charge of ying ttn Captain 
Siete oid wea many eceaine Genes ef te 
irkave beer sitter, Jest the ather day, for 
item Bi Halen el or 
Sie secoeeseer ns plese es tote ot 
High altitude. He’ recovered his rot 


Se he pare 


‘stain Street 
ssid, ""et se tll you of oe of the quecet 
Sccilente of all, tha Lieut. 4.7. Hutchinson 
ind not long ago. Hl took up a new bomber 
st an experimental type, to sew how i woul 
behave in the ai f idn't take 


Forelovs Untied tere 
Sf Semon, snd decided the cockpit was ws place 
for him” A secon later be was Singing to 
forth at the en of his parochate 


” looking back at the plane he had 
igh tat sol sive 


ir 
referee he iC 
Lich pica Restate Minette 
eens Seas 
ea 
sete cae Ri ees ot a 
[reg emery or fa Peegeckeengs 
for ofa. pling tt tp cord tk 
unfurled it. = 

anaes ae yt 
ieeetne eres eae omega 
plltel by Capate Set They terete sae 
Pelt 
their fall could be traced at night. A camera 
Seas ee eens 
SS eos hs ee oe 
ikea path ce ee 
Serre ees sees 
Ee 


FTER 9 man bas fallen for about 1,000 

feet, the tests showed, he doesn't go any 
faster! In other words, if one man were to leap 
from the top of the Eiffel Tower, and another 


rolimeel mada ners \—equal to 


24,000 feet 

pad revens—the two men would 
ioe ety 

reached the 

this 


the same speed when they 
“Air reattance produces 
‘slowing. and even without a 
Barat thease sma can falc 190 lex 
En bour, itis simple matter to design pars: 
chutsfor ts tein now thal the cact 
{s'Known. And a jumper may" dels 
bis chute as long as be plone without fear 
Fiping it 
"E"Captain Street, in the course of his 
| sased caer, as hepa, reve the ew 
ieavity af far as ite ‘soplcation 
Se sft ancer cident in te te 
aviator wows carcer has been sti of 
Giles end “ewe one 
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“How I Licked 
Wretched Old 
Age at 63” 


=! it Getting pi te Baaeained 

Poot and Lag Palnest” Got 

Rice Fett" Gomatpnn 
ereeed ateesiag 

. «+ Found Renewed Vitality. 

schtt eehr,nee ey 

Eiri sate Sakae et 
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A National Institution 
for Men Past 40 
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The Electro Thermal Company 


4017 Morris Ave. Steubenville, Ohio 
you lve West te Roce, rallyourtogaiy to 
“Pie Eien Tora Ce 
‘303 Van Nays Building 
Ss ANGELES, CALI 
THE ELECTRO THERMAL CO., 
{4017 Morris Ave., Steubenville, Ohio 
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NEW INDUSTRY var Gas Fights 
NEEDS MEN i 


Time Foes 


ELECTRIC REFRIGERATION 
Calis Yout £75," on 


Sersyattrmaeacrares 
Het atta ated oe 
ra 


eee 


eeege eee 
ula ma usu erenin 


‘clot degree, by tsing the 450 couses 
The University of Chicago 
(Glses by Correapendenee 


ied Chega 


DRAW CARTONS 


ak a Te 


‘TE eTiowa scot oF cxBTooMING 


The Real Estate Educator | 


“Thin book gies minetrompretemtve 9et most coo- 
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needed for a long time. It is the 
Best and mest complete hand- 
book ever published” says J. H. 
Bloomenthal, Chief Radi 
Operator, U.S. S. B. Steamshi 
“East Side 


Warfare Service set out to end. 


cere gas” toneivtating compound of 

ye coe to ind Tu eal gust 
armless, 

Vollowing ‘the Chemical 

artical gas companies are 

teeinning to. add a small quantity of the 

Secor gue" to cecy_ thoennd fort of | 

artical fel gees “Sw. rer | 

| onc" General Fries explained, “the new gus 

sul cane wolentsueesing no so give warning 

mbly eective, because will sakes 

sleeping persons ax well. When burning, the 

Incete ga ves off to or 
“leveloped_by_the 
ino ie being | 


The 
| RADIO 
MANUAL 


A Complete Course in 
Radio Operation 
In a Single Volume 


‘against leaks 


teept when 
x ‘A Handbook 
for 
sided battle against jack rabbits not long ours 
se, nother new tie for poison gas came Operators 
Ctintence, “The farwern, watching ther cre 
| favagel by the abit pete ta the ror et 


‘The chemical experts hat 

fon hand a small quantity of mustard gas, a 

ing-searing tereor of the World Wart atv 

under thei the farmers i 

lease it over rabbit trails, where it 
Tike 

lt 


the rabhits peed up the mus 
rabbits licked their fet, 
abit, and died. ‘That was the 
rabbit plague 

rar endo, huge, su 
““hydrocyanie™ pas became avaliable 


time use. The same qualities that, 
‘a brutal killer in French shells— 
stem and causing a horrible death — 
splendid fumigating gas for 
holds in all respects but one.” It effectively 
Killed rats and their parasitic fleas, carriers af 
Inponic plague abd tsps fever: but 
fromm ‘Australia entered San 
‘and a Public Health Servi 


ine Greetings odio Larpectge 
rE Biione Ok 
mt 


hours Inter 
inthe. hold 
warning of | 


‘ort 

the tom 

idrocyanic pas, which gives 
resene, fad een 


remained. 
several deaths from this cause were 

| Wreperiel General Pres expated, the | 

Chemical Warfare Service tried mising’ with 

the deadly “hysdrocyanic™ one of the varieties 

| of tenr gas called chloride.” After | 

extensive experimentsin Army portsand Army | 

bakeries, the mixture was turned over to the | 

| Public Health Service for use om ships. It gives 


sti es 


New Information 
feription of the West 


also against plant pests. ‘There isthe story 
instance, of Joe Johnson, a war veteran, who 
found occasion to be grateful for the very jas 
hie had cursed overseas. 
‘With congested lungs to cure, and acom- 
tion from the Veterans” Bureau to aid 
Kim, Johnson went to\ Hawaii and embarked | 
‘on a career as » pineapple grower. It was hani 
sledding. His capital was small, and crops were 
disappointing. Other planters, he found, were 
similar trouble. Government chemists, 
‘alled in, found out why. Tiny parasites— 
newatocdes,” the chemists called them—were 
Lewessiee tbe (Continued on page 160) 


Order on this Coupon 
1D. Van Nostrand Co. Ine. 
Warren St. New York 
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LearprOnly 3 Monta Great 
Greer Shope on Large Live Epuip- 
ent Tl Pay Your Fare 
FREE of extra cont, then hp you to 
TJob While Learning. ‘Then I not 

only Fit You to get the Big Pay Job, 
Sue I help YOU HOLD IT. Woung 
‘and Old, Educated and Uneducated, Ine 
experienced and Experienced have 
found ‘Greer Shope training Easy, 
Fascinating and Valuable, 


itp coupon now and 
i out Abate 
fsonaiyErwin Greer, res, 


FREE BOOK | 
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War Gas Fights Peace- 
Time Foes 


(Contineed from pope 155) 


pineapple roots and sapping the plants’ vitality 
Fee mle of container aie fom 
ashington, ‘with, “chloropicrin”—a 
‘quick-evaporating form of tear gus, the same 
‘Malt that had made the ex-sldiers eyes smart 
athe western ryt. The planters were to 
Sprinkle a few drops around each pineapple 
Plant. Before long the rot growths doublet 
‘ie parasites eee hile, and healthy crop 
Similarly, General Priex told me, chemicals 
are being developed to end the ravages of boll 
‘weevils that ruin eotton plantations, ad pests 
That infest fruit orchanls.. They’ are tonst 
efecivel prayed ovr large arcs frm 
Planes, with sprayers of the type developed 
‘ating the war to lay down smoke screens. 


tis a compound formed for 
‘war poison, gas known 


pigs uct with i have withatnd borers 

oe reper at this writing. Now the 

Service had also concocted n "poison paint 
of barnacles. 


‘which eeps a ship's ull 

NE the ment striking pomiilitin of the 

ner future that General Fries sug 

to me was the Hea of hurling poison gas from 
the ni to extinguish Breas 

Last summer ‘General Fries, touring the 
West, witnened, rst hand the destructive 
tfc forest fie and the ering inality 

Present equipment to cope with them. Te 
teealled that at the lowe of the war the 
Chenical Warfare Service had perfected 8 new 
fs thrower a be altace, nd 
Speny mustard gas in large drops upon enemy 
Uroope. The Armistice prevented it expected 
tse all along the western front, and left the 
‘vie ‘with ber of com airplane 

ers a its hands 
“Tews rar rics sai, the service i one 
sidering londing Uhew with a freext 

ql nck of eatoetetoctiie alat 
alo as a household solvent, which, when it 
‘evaporates, create fame: proof blanket of eas 
tat smothers the fe. 

"Ifthe forest service would equip a doven 
airplanes vith the sprayers, they. could Keep 
fires down to a minimum,” bo said. “At the 
first report of «contagion, the ‘air fire 
fngines which ‘might be a hundred oF two 
Hrandred miles away, could take off for the 
scene. Flying at a low but sae altitude, they 
sould spray the fnes with the extinguisher. 
‘The large drops, which will not break up ia the 
sir, would extinguish the fire completely in 

| few hours, Otherwise as at present it tight 
Ihara foe days. ‘Think ofthe trouble, the lar, 
ahi the mle of vam timberland which 
‘ould be saved 


Strange “Death Valley” 


HE secret of a weird “Death Valley" on 
the island of Java has just been uncovered! 
bby chemists of the Voleanslogiral Survey of 
the Dutch Bast Indies. ‘The valley, a natural | 
bowl on the slopes of the volcano Tangkoban 
Praho, fs paved with the bones of animals aryl 
lizards that entered aod never retoracd. 
‘vents in the sides of the valley 


| senting breathing the i 


ropa 
| femes hs soiclent, in of peck 


Brought Him 


1129 Cool Shaves 
Jram One Single Blade! 


KRISS-KROSS, the 


men eatin 
nutginatealy 
eran forte solo, 


ae 


‘TheElectrician’s Wiring Manual 


By F. E. SENGSTOCK, E.E. 

Contains all the information needed 
for the proper installation of lighting 
and power systems in housesand other 


wrth the National Electric Code. 
ieee cy 
Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York City 
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Back of the Month’s 
(Continued from pase 57) 


winds over the dry land of Southern Russia, 
2.500 miles away: 

Without dust in the air, we would have no 
‘beautsful colored sunsets, and no rain. Up to 
‘certain point, itis henefical.. The problem 
‘of determining how much dust and smoke the 
dir can contain witho ithe health of 

helow, fence is seeking to 


What Has Become of the 
Pioneer Flyers? 


Cross to Orville Wright and, posthue 
y, to his brother Wilbur for theit inven 


Shere sre thy: nod what ee ey Sei? 
‘Th fist man to mae a poblic Hight fn the 
war P. W. Haldwin, who took 
periment Association’ biplane, 
‘the air in 1008. He is in Can 
‘ada working on a new type 
Alberto Santé: 
in a sort of 
1000, the first ight 


Aight history, mukes planes in France, as does | 
Las Prat, the spectaalr Puree pst 
wo wom 810,00 in prizes with his biplane in| 


for ten dollars 


Burgess, 
nal biplane ver a eld 
rain ie igen es oe Se 
‘firm of naval architects in New 


nner, are in the automa 
Grahame-White, who captured the oy 
les in. England. | CI 
‘never lived in 


Prevost, who tok the cup to france i 

Smanjer aeiens Foe 
itr arto tthe rf the 
‘brood of European birdmen, is making vane 

BPs otk hs woth ou 
free tlie Yon Solgar ares 
Tiers Ugueeal emcee oie 

ete ek par Pere 
ih ige tebe he later 
driven Wright biplanes in early days 
i bower aged 
‘of the Wrights and pilot of the fst Wright 
Sacks peti Grct Botan tae 
Stlbeest in Lovie’ Hoey Levee b 
fend fs tansacarng conn in So, 

Aiwa Ronin ace he 
Tigi uraming esperar Data 
ie eee arias 
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SHARPENING LAWNMOWERS IN 
SPARE TIME WITH THE “IDEAL” 
LAWNMOWER SHARPENER 


You've 


Right Away. {i 
ae 


In your locality t= sate? 
Sate a 


SIGN THIS AND MAIL TODAY 


pig aiohchindabeinien aaa 


THE FATE-ROOT-HEATH, H 
933-950 etl So Phymauthy Od, U.S.A. 


oe i 
how others do it/ \eon = ' 


2 om DRAWING $998 
* 


COURSE for 


ble, experienced men who 
"Men who can sell, or- 


T trade city 
ood references, know they 
‘Can make good,and provetheir earnest 
tc by making «small nial inventive fn 8 


tpstlone wie 
for honest efor, an offers permanenee nat 
{Erowth in power aud (neome 

Teplice should give full details of persooat 
Ivano intory. All letters wil be anwar 


Address G. S. M,; Dept. 2 
173 W. Madison St, Chicago 


$158 to $225 Month 


MAIL COUPON BEFORE YOU LOSE IT 


Jf FRANKLIN INSTITUTE, Dope. PI 

f ‘ROCHESTER, N.Y 
‘Sige, Rash to me without. charge, (1) 22 
‘ac aac Poa hone 


Steady Work—No Layoffs—Paid Vacations 
‘See Your Country 
Many other Government Jobe abtainable. 
MEN—BOYS; 18 UP 


162 


—— — 
SFA-HORSE. 
‘The Johnson Underwater Exhaust eliminates ex- 
haust reports and gases from outboard motoring. 
Itprovidesaquiet luxury you'venever experienced 
in an outboard ride. Now you can talk and be 
heard while driving at full 
‘The Johnson Release Charger adds a hundredfold 
to outboard motoring enjoyment by insuring easy 
starting... positive starting...under all conditions 
--ceven when the motor is stone cold or flooded 
with gas! 
Write for catalog describing these and other revo- 
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Certainty 
and Ease 
of 


Automobile 


No 
Exhaust 
Noise 
No Exhaust 
Fumes 


ie f 


lutionary improvements that disti the new 

Johnson Sea-Honses from all other outboard 

motors. Softens | 
Fearne 


Six models, priced from $115 to $325, F.O.B. Wau- 
Kegan. Sold on free trial and easy payment plan. 


JOUNSON, MOTOR COMPANY 


1 Cano: Canaan Johns Metot Cn ik Pterborongh, Ontario 
‘Senor for Beis Calm, Mats ik, Vanco, Be 


Johnson — — 


WorLp’ eters LARGEST Sree OF OUTBOARD MOTORS 


A REMARKABLE CAMERA 
ACCOMPANYING THE 
BYRD ANTARCTIC 
EXPEDITION 


THE RING 


Versa 


AMED-OP photoaraphie ven 
eal ibe CA 


‘The heavy, rin 
BL ine betwee 
pas 

super-efficient 


turning tools 


motor drive for 
Scroll sae and 


TE. LETTZ, Inc. 60 10th Se New York 
Please oad Pampet 1137-P 3. on LEICA 


he si 500 Famett Street 


AR=CION 


LiTooL 


Dr tHem 


tility Plus 


Not only a complete work-shop, but a 


forced cast-iron-bed lathe 
fn conters. and is powered 
albeariag motor of the 
repulsion: 


and fall lathe equipment, including wood 


Lathe also serves as foundation unit and 


‘ireular-aaw table, jig and 
sanding dice and table— 


‘margin, tear out and mail to 
THE AR-CON TOOL COMPANY 


‘Toledo, Obie 
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Back of the Month’s News 


store in Portland, Maine. Frank T. Coffyn, 
hhead pilot of the Wright School in its palms: 
1911 days, sells real estate in Hollywood, Calif, 
‘as do two other early airmen, Earle T. Oving” 
toa, 1911 American Bleriot fiyer, and Charles 
F. Willard, one of the original Curtiss exhibi- 
tion pilots. 

‘Two others who “barnstormed” with the 
Curtiss flyers in the early days are’ Charles 
Witmer and Augustus Post. Witmer raises 
‘chickens in Califa d Post is writing and 
Tecturing on aviatic 


The Fiddle-Maker’s Secret 


VEPORTS from Rome telling of the dis- 
‘covery of papers written by Antonio 
Stradivari, who died in 1788, set the wo 


y 
to whom he imparted the secrets 
are the finest ever made. ‘Ty. possess one 
the ambition of every fiddler; to own one re 
quires the investinent of from 820,000 to 
Hioo,000, so" highly are. these. inatruments 
pried for thee musta Cone al 


used could be discovered, violin-makers be- 
lev, new intruments ua 
terpieces in tone 
‘reat age alone does not make these 
‘ments 0 precious. Nicolas Amati, Stradiv 
‘and teacher, made ‘fine violins, 
Some of which are still in use, but the best o 
them, though older, do not equal the * strads 
Violins made by Guarnerias and other con- 
of Strader ave, ed 

ye aa) 5 atta, 

‘Accord aduberivietrmneterevula 
for the Stradivari varnish was actually found 
samong the old papers, and has been tried by 
‘an instrument maker of that city. Experts are 
Skeptical, however, awaiting an actual demon 
stration. Every conceivable test has been a 
Dilied to the varnish of genuine Strads, is 1 
‘fort to analyze it and reproduce it, but with 
‘out success. "That the method of applying it 
tas as much to do with 
quality as its composition is p 
‘Yar is known to haveapologized for the delay 
in delivering violin by saying that the time 
required for his varnish to dry made it im: 
pomible for the job to be finished sooner. 

‘All varnish is rade from resin of one sort 


Iuod slong te shore af the Bal 
twas deposited hy great forests of trees which 
fgrew before the last ce Age, 1,250,000 years 
‘go, and copal, similarly mined in Zanzibar, 
make the ‘Kauri gum 
from New Zealand is valuable for high-grade 
varnish, while most of the commercial var- 
hishes are made from the resin of the southern 


Probably Stradivari used either amber or 
opal, mised with some pigment to produce 


the orange-red color of his violins. It is know 
that each coat of varnish applied to any of hi 
violin was rubbed with the hare bands of men 


‘ould not be brought to perfection without the 


Strong heat of the sun, s0 it may be imagined 
that each Strad had its long series of sun baths 
before it was delivered. : 

‘No violin made since 1740, when Stradivari’s 
sons retired from business and locked up their 
Secrets, hias been able to produce the tones 
‘which ‘a genuine Strad sings. Nor will any 
ntl the secret of the old rmmestro's varnish is 
rediscovered. 
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Tools to Keep Your 
Auto in Repair 
By Ray F. Kus 


Prineipal, Automotive Trades Schoo 
Cincinnati, Ohio 


NY home workshop enthusiasts 
take pride in keeping their cars in 
repair. Others attempt to 
different, success, 


Iy_ desirable 
n the tool kit of the ear, 
tments, a set of special © 
wrene nuke the work ¢ 
Spark plugs also may b 
torily with « spe 
preferred by’ the 
ort 


and 729 in the S.A.E. mut 
Special wrenches of odd shapes for 


awkward p le ina large 
variety; be sure to get the ones desigmed 
for your own car. ‘The T-handled socket 


excellent for speedily removing 
‘erank ease pans. and running nu 


's safe to purchase speed 
the Nj and 3yin. SALE, 
‘A breast or electric drill, a hand dil, 


1 bit brace are of use in auto repair 

naking or 
household repairs. drill bits for the | 
breast and hand drill should be in an 
assortment of sizes up to 34 in. 


xs gage for testing the ch 
Ive stems, pistons, and sisi 
parts. 

Bail peen hammers in the 1 
sizes are desirable. Chisels, p 
serew drivers of vary 


ict is fica wet | 
ical repairs, but it also is called into 
service for repair work on the gas tank, 
lator. In. connection 
‘gasoline torch is handy: it 
to heat the iron and, when neces- | 
the work. ‘Tin snips, hack saw, 
files. and similar tools find a multitude 
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JUROLATOR, the Oi Filter on your m 
ply of filered, clean lubricating cil, Pur 
sm the oil and folds al ofthe ha 
‘and. hard. carbon 


After 8,000 miles of average driving, however, 
the Purolator cartridge contains too much 
forcign matter to be sure of continued efficient 
ration. ‘Then, to continue to protect y 
motor—aid your pocketbook—this cartridge must 
he removed and replaced by a new, clean one. 


Just re-cartridge your Purolator every 8,000 
miles Cor ask your iaarage or service station to do 
it for you) and you need never worry about the 
damaging effects of dirty oil. 


Mose of the leading manufacturers equip their 
cars, at the factory, with Purolator Oil Filters— 
for the protection of the owners of their cars. 
‘Theit engineers have selected Purolator because 
Purolator is produced by the criginator of and 

ing authority in motor car oil filtration. 
Moron Improvemexts, Ixc., 352 FReuxc. 
nvvsew Avenve, New 


PUROL 


THE OIL FILTER 


Auk Your 
Garage Man 


a S pms © 


ATOR 


ON YOUR MOTOR CAR 
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THRE SIMPEEFIED 


GRAFEEX 


For real Childhood Pi 
no other camera like the Graflex. 


~ 


ictures—there’s 


picture that will 


be precions to you for life. 


‘The one camera in which you can watch — 
each nroment’s fleeting expression exactly 
as your. negative will “see” it, is the Graflex. 


And now there's 


simplified Graflex, the camera that removes all 


uesswork in focusing — ready in an instant for the ordinary picture 
or for m thousandth of a second speed — priced within everybody's 
‘reach. 34” x 4X" Graflex, $80... . Other models $85 10 8375, 


FOLMER GRAFLEX CORP. 


ROCHESTER. NEW YORK 


YY: never know at what in- | 
stant you'll have a chance 
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When Valves Get 
Out of Step 
anh eet 


revolution, ‘The reat of the time it spends 
Pushing out the burned gas, palling in'a new 
charge, and ramuning it fnto small space 20 
itil explode with plenty of pep when the spark 
Then,” Van Tine observed, “if that's the 
case T'ean see why" the valves have to, open 
time. Hf they didn't, the 
to thowe stunt” 
‘said Gus "When the piston 
own on the intake stroke, the tntake 
tit be open to let the gas Tosh in, ad 
‘When you stepped on the starter last 
far a fury hissing noe from 
tur that told oe the intake valve 
pen ul the piston was quite 
the clade an stayed pen 
er the piston started up a 
itte change got in was pushed 
through, the carburetor inatead of bel 


pressed.” 
“Now that you mention it,” admitted Van 
Tine, “1 noticed thit funny noise, only’ T 


couldn't make out what it was, 90 Tdi 
fang attention to it" 

Next time you'll know better,” 
Whe 


‘pay 


<ontinve, 
i job if you had to 
‘time, But because all 


Vaan Tine agreed 
hhow do. you find out how to time one of the 
valves?" 

“Any good auto mechanic can time the 
valves so'the engine sill run pretty: well, but 
‘you can't do an absolutely accurate job unless 
You know the auto maker's specifications for 

‘or ulens the flywheel is marked with 


replied Gus, 
e timing depends on a 


i 
the shape 


‘cams on the cam shaft, and how high 
they lift the valves. In some’ motors, for in 
the exhaust valve closes just ax the 


piston reaches the top. In others the exhaust 
Wale daesn't close till the erank shaft his gone 
past top position as much as thirty-two de- 
sree. Fas happens to be one of the top dead 


Center ears and there's « line ext ont 


to turn the crank till the marks line with exch 
‘other, find out which piston happens to be 
the top, and set the cam shaft s0 the exhaus 

For that eylinder is just closed, and the 
job is dane.” 


is at top 


replied Gus, “is to 
take out spark plug and shove. pice of wite 
{nto the eylter s0 you ean feel when the pis 
tom gts tothe top.” 
SAE Tal done that and checked up the posi 
ote wales when Ld co Sons 
gs out lastnight, ve leat 
Teta ght vay culene 1 nugget 
Van Tine. 
“Sput that down in 
won't forget itt” 


sr notebook so you 
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badlights and Bumpers 
ur He ROMIUM PLATED 


CHROMIUM 
PLATING 


HHROMIUM process much like nickel plating. Te 

consists of depositing on an article covering of chromium 

‘The plater is responsible for the strength of his solution so 

I formula and load is concerned. The process is essen- 

chemical. ‘Three factors are closely related in the suc- 

cessful operation of chromium plating operations—1. The composi- 

tion of the Chromium Bath—z. The current density or the proper 

amperage for the load and—3. ‘The proper automatic control of the 

temperature of the solution. Variance of either current applied or 
temperature greatly affects the finished product 


Temperature Control is MOST 
IMPORTANT in the successful 
application of Chromium Plate— 
Automatic Temperature Control insures a maintained quality of 
finished product. It is positive protection against spoilage. Without 


it Chromium plating would be a process involving great risk of 
spoilage 


In every industry 


duct and in many instances they are 


Taylor Instrument Companies 


(OfBce and Factory 


IXTH ~ SENSE OF,~ INDUSTRY 


os Temperature [nstruments 
CATING - RECORDING ~ CONTROLLING 
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Give Old Floors This 


‘Beauty Treatment 


WW71207 had work or heavy expense. KYANIZE Floor Enamel 
will add beauty, charm and value to your floors and woodwork 
and you can use the floor in six hours! 


anize 


FLOOR ENAMEL 


ts the albaround floor coating, Te is equally effective indoors and out, on stone, cement 

mor old pattrn-worn Uoclevm. No matter how badly worn. scratched 

ind ol oe Rapens to he, yow ca tran eat he pera 
otens ares—prool against water, 


tently bri 
ects of acid, 


Weather, wear—evea the corroding 


in varying patter 
ear and faplemen 


Send for our net booklet, “The Charm 


pot donter can Tetth Kyanise, send $1.00 fore apecial 
Ueldieanicith brash and booklet inctuded 


Special $1.00 Offer 


BOSTON VARNISH COMPANY, 
263 Everett Station 
Boston, Mass. U.S.A. 
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| Here Are Correct Answers to 
| Questions on Page 45 


ity and. the other 
forms of electrical energy. All forms of elec 
trical energy are manifestations caused by a 
disturbance in the make-up of matter which, 
according to the latest theories, is composed of 
positive protons and negative electrons, 


2. If a current of electricity amounting 
cone half an ampereisforced through the human 
body, the remit will be death. The voltage 
required to force thie” amount of current 
Through the body depends on the resistance the 
slectrie current encounters in geting inte and 
fout of the body. ‘That is why the shock you 
Par es hehe the end of your 
the “live” contact in a 110-volt light 
socket is not fatal. "You can etn severe 
Shock from a 45-volt B-battery if your hands 
are wet and you grasp lange inetal electrodes 
Connected to’ the battery terminals. People 
innve been killed by 110-volt light current, 
I Yop, yo ae stating nba 
full of water and you turn the light switch you 
may be Killed if dhe switch is defective. 


«titi erate ona 
tlectrcity, but f 30a apply enough vl 

Sr premare the ais becotte foueed snd 
that state itis relatively good conductor, 


4. Ondinary electric light bulbs pop when 
they are broken because ly all the air 
‘hee pumped out of de bal atl when the 
inger supports the outside pressuse, 

(eicirreste ince fio yeoene specese Pistety 
‘as to create the noise. ‘The larger sizes of bulbs 
f the nitrogen filled type da not make much 
Ipcause the je presnure inside i ot 

exe than ou 


5. According to the latest theories air and 
very other known substance in male up of 
which te pe parties of ee 

‘and clectroat which are negative pa 
‘nde of oth 

with 

the ele: 
dare tn 


‘manifestations are apparent exept when 
produced by weather conditions. 


6. ‘The function of the insulation on an 
clectrie wire is to keep the wire from touching 
any other conductor of electricity. If the 
‘ites in your home were so strung that it woud 
be imposible to touch them with your hands 
and 90 fixed that they could not say’ against 


‘each other or touch anything, there would be 
‘no need of any insulation. 

7. Since knows what electricity. ace 
tually is, it is impossible to define the di 
tion between positive and nesative electricity 


All we Know with any’ certainty is that. there 
seem to be two kinds of electric charge. The 
‘lectronie. theory of “positive protons sur 

rapidly whirling negative cetrons 
Seems to tin wit 


the observed facts 
bout electricity than any 


‘other theory ad 
‘vanced up to the present time. 


8. Pure silver is the best conductor of 
lecisicity. Pure copper runs it a close secon 
All metals are relatively much better conducy 
tors than nonmetallic elements, Size for sive, 
aluminum wire is not as good a conductor as 

‘or silver, but if you compare the con- 
ity of a piece of silver oF copper. wire 
with the conductivity of a piece of aluminum 
wire of the same weight and length, you will 
find that the aluminum wire is the better 
cgpdacto. This seca so mach ghee 
than copper or silver that a much largee wire 
ean be ted. 


ie aqua 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 


WESTINGHOUSE ENGINEERS ARK STUDYING LIGHTNING IN ITS STRONGHOLD 


Waging War Against Lightning 
Lightning, the raider of power _ chines swifter than lightning itself to gather rec- 
lines, cach year exacts aheavy —_ords to serve as foundations for protective devices. 


toll in lost time and dam- ‘The new Norinder oscillograph catches the flash 


aged equipment. In the flick of any lightning stroke within its range. The 
ofan eyelash, or less, it stages smallest spark or the hundred-million-volt ex- 
its attack, vanishes, and losion leaves its autograph for experts to study 


leaves no trace except a trail and compare. Along with this device sensitive 


¢ disturbances and indicate the 


isos record I 
and magnitude of thunderbolts. Kly- 
nographs record the shocks received 


of waste and ruin which must promptly be 


repaired to maintain standards of ser 


a 
by transmission lines. Every important 
detail is observed and reported. 

Thus Westinghouse, pioneer in the de- 


Long ago Westinghouse declared war 
against this elusive 
Warts, a Westinghouse engineer, developed 


lunderer when A. J. 


his famous lightning arrester. 


‘Now science has placed in the hands of en- velopment of practical methods of generat- 


gincers new devices forrepelling thisinvader. ing alternating current, 
Tod: 


Westinghouse has estab- power transmission 


lished an outpostofengineers esti ouse basic asset to the world 
armed with amazingnew ma- of business and industry. 


ing and transm: 
in the mountains of Tennessee, is now developing new ways to protect 


168 POPULAR SCIENCE MONTHLY May, 1929 


A row of “Knock-Fighters” 


The little bottle on the extreme right contains 
less than a teaspoonful of Ethyl fluid, the active 
ingredient of Ethyl Gasoline, Yet this small 
amount is as effective as the much larger quanti- 


ties of the other chemicals. 


The Steps to 
High Compression 
Performance 


IOUSANDS of chemical combinations 
were tested in the General Motors 
Research Laboratories to see whether they 
would eliminate the fuel "knock” in gasoline 
engines which was retarding the advance- 
ment of high compression engines. In the 
picture above are a few of the compounds 
that had anti-knock value, They illustrate 
the gradual progress toward more and more 
effective elimination of the “knock.” 


® ETHYL 


O8.6.c.199 


‘The little bottle on the right contains 
Ethyl fluid which is the active ingredient in 
Ethyl Gasoline. It is the most effective of 
them all, The amount in the little bottle 
jis equivalent in anti-knock value to the 
amount of other chemicals contained in the 
larger bottles. 


It is so effective that even a teaspoonful 
added to a gallon of gasoline makes Ethyl 
Gasoline—the standard high compression 
fuel which has made possible the new high 
compression cars. And it also brings out the 
maximum performance of which cars of 
average compression are capable. 
Ride with Ethyl today. 


ETHYL GASOLINE conronaTion 
{4 Bradway, Rew 


GASOLINE 


; lan's hand- 


upon The i flehtning 


Back of every product beating the G-E monogram, from 
an electric locomotive to the tiay motor that runs a sewis 
machine, is the basic scientific research for which 
General Electric laboratories are famous. Both in 
home and in industry this monogram carries the same 
assurance of electrical correctness and dependability. 


Nor yet is the lightning tamed. 
But the hand of science reaches forth. 
Already a way has been found to make 
the lightning write its own record of 
this destructive force measured in mil- 
lions of horsepower, which is still the 
greatest enemy of high-voltage trans- 
mission lines. 


One such record is reproduced on this 
page. It was taken on the lines of the 
Pennsylvania Power and Light System by 
a cathode-ray oscillograph —a_high- 
speed camera developed in the General 
Electric laboratories. The surge that was 
recorded measured 2,500,000 volts; the 
record showed that the lightning lasted 
40 millionths of a second 


Before science can control natural 
forces it must first develop data and 
measurements, Ultimately out of this 
comes control. Fundamental research of 
this kind seldom brings immediate finan- 
cial return, Its ultimate value, both to 
the electrical industry and to the public, 


is beyond price. 


el fal loath wt 
ribbing Sector 


GENERAL ELECTRIC 


“Don’t be 
selfish” 


